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...reveals the acknowledged superiority of KAYLOCK 


All-metal self-locking nuts 


Lightest weight ¢ This One Kaylock Hex Nut meets 
Full strength the requirements of the New 
} National Aircraft Standards: 
¢ Internal or external wrenching NAS 679 Low Height Nut, NAS 
© Lowest height 1021 Regular Height Nut, NAS 
1022 Shear Nut; also approved 
for all three Air Force-Navy 
© Most constant locking torque Standards: AN363 High Tem- 
e Extra high temperature perature Nut, AN 364 Shear Nut, 
(in corrosion resistant steel) AN 365 Standard Hex Nut. 


® Infinite reuseability 


KAYLOCK DIVISION, Dept. GH, Box 2001 Terminal Annex + Los Angeles 54, California 
Canada Distributer, Abercorn Acro Lid | Montreal © 1957 











SPAWNING 
GROUND 


Zot TMY 


By the time you read this message, the large rocket 
motor case shown here —white-hot from heat treating — 
will be standing ready, loaded with solid propellant, 
poised to rush a guided missile skyward 


Once it has been triggered into action, this rocket will 
generate 3500° F heat — be called upon to withstand 
pressures of 1200 pounds per square inch —and the 
thrust from its nozzle will be equal to the power of 50 


Diesel locomotives acting in unison 


Spawning such rockets calls for some real engineering 
—of a type not surpassed anywhere outside of Goodyear 


Aircraft Corporation 


(1) Goodyear Aircraft has produced more large-size 
rocket cases than any other manufacturer — possibly 
more than all combined. 

(2) Goodyear Aircraft maintains one of the largest 
facilities available in this country for th : exacting pro 
duction. And these facilities are currently completing a 
huge expansion 

Fact is, Goodyear Aircraft developed the basic design 
concept which made these large lightweight rockets 
possible—engineering which slashed the weight of the 


cases up to 50% ‘ . . ° 
' Theyre doing big things at 


Summary 


Pioneer skills, vast and varied experience, complete GOODZYEAR 


facilities and ready availability make Goodyear Aircraft 


the surest thing in rockets. Write: Goodyear Aircraft 


Corporation, Dept. 931AE, Akron 15, Ohio Al RCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona Rewarding Careers for Engineers 





what is the life expectancy 
-0f a LORD vibration mounting? 
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TYPE OF MOUNTING: Lord bonded rubber Tube 
Form Mounting 

TYPE OF SERVICE: Supporting motor-generator 


set under railroad car; exposed to extremes 
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of temperature, weather and track grime. 
LENGTH OF SERVICE: Five years 
CONDITION OF MOUNTING: Stil in good oper- 
ating condition. Spring rate within 91% of 
original specification (see chart). Exterior 


service-beaten otherwise unaffected 


STRENGTH OF MOUNTING: Destruction test re- 


quired 10.5 times rated load to cause failure. 
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LOAD IN POUNDS 
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DEFLECTION IN INCHES 


p> five-year service results in little change in isolation efficiency 


How long do Lorp bonded rubber mountings retain their 
excellent vibration isolation characteristics? 

Recently, Lorp had an opportunity to test a mounting 
which had been exposed to five years of rigorous service 
The remarkable results shown above are a convincing demon- 
stration of the extra-long life of Lord mountings. 

This was not an exceptional case, but is typical of the 
continuous, long-term effectiveness of all Lorp products 
It is the planned result of (1) the careful design of the con- 
tour of the flexing element to provide uniform stress distri 
bution, (2) a rubber-to-metal bond of unsurpassed strength 
and permanence and (3) elastomers which are specially 
selected and custom-compounded for each job. And Lorp 
engineers are constantly striving to build even more life into 
Lord mountings. 

The like-new performance of Lorp mountings even after 
long, rugged service means much in terms of lower lifetime 
costs, fewer mounting replacements, and greater safety. 

When you have a problem in vibration control, it makes 


sense to bring it to Lorp—the leader in engineering vibra- 
tion control and bonded rubber products. Contact your 
nearest Lorp Field engineer or the Home Office, Erie, Pa. 


designers 

and producers 

of bonded 

rubber 

products 
SONDeED aves since 1924 


LORD MANUFACTURING COMPANY - ERIE, PA. 


ANTA RGIA CEda 1129 DAYTON, OHIO . Michigan & 


in Canada — Raitway 4 Ff 
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WHAT THESE 

LEBANON CASTINGS 

FOR TOMORROW'S ROCKETS 
MEAN TO DESIGN ENGINEERS 
TODAY! 


Cast in stainles 
Ga rockel engine epresents the 
in imtricate casting desigt 
accuracy of « 

tolerance its ther metal secthons 

these exacting requirements t eshac 


ow, now being ¢ 


THIS CAST NOZZLE RING FOR REACTION MOTORS wi 


into outer space With the succe ful production ol 


Lebanon Steel Found: tands at the very [rontier ol 


What significance does thi 
If your project utilizes « 
contacting Lebanon Steel 


phase. Our superior knowledge and experien 
you at the time when the can most ef 

quality improvements and cost saving 

The most difficult casting requirement 

mooth surfaces, dimensional accura¢ 

and internal integrity—are being met d 

this vast fund of foundry know-how | 

Send us your blueprints. Our foundry engineers welcome the 


opportunity to share their experience with you 
Vv rite for La hanon’ De git File “— 


LEBANON STEEL FOUNDRY 


65 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Rockbestos will continue to develop wires to meet the aircraft in 
dustry s needs. Find out just how Rockbestos can help solve your 
high temperature wiring problems. Write, wire or phone for com 


plete specifications and application information 


ROCKBESTOS PRODUCTS CORPORATION 


amonary guns NEW HAVEN 4, CONNECTICUT 
NEW YORK «+ CLEVELAND «+ DETROIT + CHICAGO «+ PITTSBURGH 
ST. LOUIS «+ LOS ANGELES + ATLANTA + DALLAS « OAKLAND « SEATTLE 
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"FOLLOW THROUGH” 





, 4 that the airframe and missile 


/ 
/ r than the simple delivery of 


9 oe more than ten years of pioneering 
the use of structural adhesives and 
laminating materials, Narmco has found 


manufacturer requires much more 


materials to his receiving department 
He expects more...and rightly so! 
In today’s complex business of producing 
supersonic aircraft and missile 

close supplier-user Cooperation is essential! 
That's why Narmco has developed 

and continues to emphasize a 

a policy, the use of “control 


| at records for every customer! no 


~ matter how large or small 








“ 
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al Although Narmco inspects and test 
~~ 
a products 100% with over 27 separate 
a checkpoints established in the production line 
—_ 


for performing precise, in-process and final 
control tests Narmco goes even farther in its efforts to 





provide the ultimate in “down to earth” quality 

assurance to its customers. Generous physical samples of all 

Narmco production structural adhesives laminating 

materials... coating solutions and coated materials and putties and 
resins are randomly selected during production and retained 

a minimum of 90 days after every shipment 


This makes it possible to provide the customer sample 

characteristics data on the specific material he received. This procedure 
affords the manufacturer an important “follow through” service 

in analyzing his own handling, storage, and use of the product and 

has frequently resulted in direct savings in manhours and 


materials when solving “stubborn” production control problem 


"tr . rT ” a 
lhis unusual customer service “plus” is another important element in Narmco 
assistance to the manufacturer another reason why more and 
more Narmco products are being used in the airframe and missile industry 


doing jobs every day that metals alone can't do! 


NARMCO RESINS & COATINGS CO. Dept. 19 600 Victoria Street, Costa Mesa, California 


LOS ANGELES * SEATTLE * FORT WORTH* DAYTON: TULSA®* PHILADELPHIA * TORONTO 





Power 


® 


from reasoning power 


A reasoning mind—man has always found 
this his most useful weapon when venturing 
into unknown fields. Today’s frontier—one 
of the greatest unknowns ever faced by man 
—lies in outer space. 

RMI, America’s first rocket family, is 
uniquely qualified to help our country con- 
quer the new frontier. For this project will 
require more powerful and more efficient 
rocket propulsion systems than any yet de- 
signed. And RMI’s experience in the rocket 
power field extends back over 15 years . 
years in which RMI scientists and engineers 
pooled their reasoning power and knowledge 






for Progress 


to develop entirely new methods of propul- 
sion and to produce rocket powerplants for 
dozens of military vehicles. 

With this backlog of experience—and with 
an increasing staff of imaginative, reasoning 
RMI continues to blaze trails in 
rocket 

. versatile helicopters . . . 
. and missiles for 


engineers 


many fields of supersonic 


power: 
manned aircraft 
catapults and test sleds . 
defense and space exploration. 

Engineers, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You'll find the problems challenging, the 
rewards great 
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REACTION MOTORS, INC~%,. 


A MEMBER OF THE OMAR TEAM 








Now you can buy 





An entirely new forging process for 
Titaniam has been dev by CSI, 
Canada’s foremost ing and casting 
company, specialists in blades, buckets 
and forged components for oe engines. 
The new process enables CSI to produce 
Titanium parts of the highest standards at 
the lowest prices in the world. 
Here are some of the characteristics of 
Titanium forged by this new process: 

@ Precision tolerances. 

© Complete freedom from surface embrit- 

tlement due to gaseous contamination. 
@ Excellent surface finish. 
@ Greatly reduced machining costs— 
for a, jet blade airfoils require 
y: 

© Consistent quality maintained. 
Besides taking the lead in Titanium, CSI 
are also highly skilled and experienced in 
the production of high temperature alloy 
forgings and in forgings or castings of 
aluminum and magnesium. 


cSI 





from Ganada-at much lower cost 








CANADIAN STEEL IMPROVEMENT LIMITED 


HORNER ANDO SECOND AVENUES, TORONTO 14, ONTARIO 
Represented in the United Gtates Onty by — 


C. F. RUSSELL COMPANY INC. 
Offices: - 
Newington, Connecticut Kansas City, Missouri 
Tel: Mohawk 6-4462 Tel; Baltimore 7892 
Bay Shore, New York Los Angeles, California 


Tel: Bay Shore 7-2623 Tel: Granite 9-2202 
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A Long Way with 





The manufacturers of jet aircraft engines, (and American 

Welding supplies every major jet engine manufacturer), have learned 
that there is an inherent savings of material and machining 

time in the use of flash-welded rings and components fabricated 
from mill-rolled and extruded shapes. 


Might there be a lesson here for the manufacturers of 

missiles? We think that a missile could go a long way using 
Amweld’s facilities and know-how. 

Why not contact our Industrial Products Division today for more 
information about how Amweld may serve you. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Diets Road + Warren, Ohic 


The World's leading Monulacturer of Welded Rings 
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GROWTH IN SALES 


ING THE BEST OPPORTUNITIES ARE IN AVIATIONe@IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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Cit Temeo GROWTH tells the. story 


Growth —in total sales, for example — tells the 
Temco success story. 


During Temco’s past decade of planned progress 
sales have steadily increased from $5% 
1946 to a new high of over $90 million in 1956! 
At year’s end, business backlog had almost doubled 


million in 


during 1956 to represent a net new business volume 
of $174 million for the year 


And the future looks even brighter thanks to 
Temco’s greatly expanded activities in research and 
development of jet aircraft, missiles and weapons 
systems 


AIRCRAFT CORPORAT N as, Texa 


Temco’s steady growth in sales reflects customer con- 
fidence in the skills, initiative and engineering capa 
bilities of a sound organization. The experienced 
engineer seeking new challenges will find here career 
opportunities designed to match his enthusiasm and 
ability 


Mr. Joe Russell, Engineering Personnel 
Room 103-1, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story 


of unusual opportunities for experienced engineers 
I am especially interested in 

NAME 

ADDRESS 


CITY . STATI 
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IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATIONCIN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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FORCES 


OF TWENTY-EIGHT NATIONS 


The Patented Mark 4 Fully Automatic Lightweight Ejection Seat 
is designed and produced by the Martin-Baker Aircraft Company 
Limited 


Considerable ingenuity in design has resulted in a seat of remark- 
ably low installed weight and compact construction. Tests have 
proved thot the seat is copable of effecting safe escape at all 
speeds and altitudes within the ronge of modern aircraft 


Safe escape from ground level is practicable because of the high 
velocity of the long stroke Ejection Gun and the rapid deployment 
of the main porachute. At very high ejection speeds the opening 
of the main porachute is delayed by o patented automatic sensing 
mechanism which is sensitive to the rate of deceleration of the seat. 
The well proven time fired drogue gun, Duplex Drogue system 
ond barostatic time release mechanism which hove been so suc- 
cessful in earlier seats have been retained, though considerably 
lightened and improved in detail design 


Production of the seat has been preceded by extensive design and 
test programmes, ejections being corried out at all speeds and at 
altitudes ranging from ground level to more than 42,000 feet. 











DEPENDABILITY 
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| with the greatest dependability in airfreight, American 
serves aviation executives better than any other airline! 


Specify American Airlines Airfreight—the carrier that offers the best assurance of expert handling and 
on-time deliveries. American offers this greater dependability because American leads all other airlines 
in experience, capacity, coverage of key cities and frequency of schedules. 


AMERICAN AIRLINES A/RFREIGHT 


—flies more freight than any other airline in the world 





SWISSAIR, the airline of Switzerland that “com- 
bines the proverbial precision of the Swiss watch 
with the traditional hospitality of the Swiss hotels,” 
has selected the Douglas DC-8 Electronic Simu- 
lator built by Curtiss-Wright for training its future 
jet Crews 


SWISSAIR, veteran in Simulator training, se- 
lected the DC-8 equipment by Curtiss-Wright on 
the basis of its proven experience with Simulators 
for reciprocating engine aircraft types, also built 
by Curtiss-Wright 


Pioneer of flight simulation in 1948, Curtiss- 
Wright has a total of 27 types of Simulators 
in service or in production. This unparalleled 
experience in Simulators for every type of 
aircraft is reflected in the superior fidelity, 
performance and dependability of Jet Simu- 
lators built by Curtiss-Wright. The cost re- 
ductions and increased crew efficiencies 
resulting from the use of Simulators built by 
Curtiss-Wright are documented fact. 


ELECTRONICS DIVISION 


 CURTISS- WRIGHT , 


CORPORATION + CARLSTADT, N. 


CURTISS WRIGHT DEHMEL training equipment licensed under basic 
y patents of R. C. DEHMEL AND CURTISS- 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal—British Licensee: 
Redifon Ltd., London—French Licensee: Société d'Electronique et d’Automatisme, Paris 





rica’s first supersonic bomber, Convair's 

y B-58, are chemically milled by USCM 

emical milling removes more than 600 pounds 

that could not be removed economically by any 
other method. 

Over 100 different part numbers in aluminum 
sheet range up to 84” wide by 258” long, in gauges 
from .064” to .125”. USCM reduces these gauges 
in varying amounts down to finished thicknesses as 
low as .015”, much thinner than could be accom- 
plished except by chemical milling 


Producibility is excellent 


Tanks now in round-the-clock production at USCM 
are 50’ long, 12’ deep and 6’ wide. Any number of 
parts can be run at one time, up to tank capacity 
A complete engineering, tooling and laboratory 
research staff is ready to help you apply chemical 
milling manufacturing methods to your design 
problems. 

Contact our Sales Department or send today for 
USCM TECHNICAL BROCHURE and full infor- 
mation about USCM's unmatched chemical milling 
subcontracting service. 


UNITED STATES CHEMICAL MILLING CORPORATION 
1700 Rosecrans Avenue, Manhattan Beach 1, California 
Telephone: OSborne 5-1107 © TWX: Hawthorne 7232 














FOR, ANY MISSILE, ANYWHERE 
CREATIVE ENGINEERING 
BY CLEVELAND PNEUMATIC 


Our Special Products Division designs and builds launching stand 
test towers, ground-movement vehicles, and storage devices for 


, ' 
aimost any size missile, anywhere 
What do we know about ground-support devices for missiles? 
Since 1924, Cleveland Pneumatic has been developing and 
building cushioning devices. Impact absorbers . . . structural units 
for large and cumbersome loads 
Our ideas on ground-support vehicles and structures for missiles 
re firmly based on 33 years of experience 
May we call on you soon to discuss your missile and its ground 


support requirements 7 


Your missile project 
..and creative engineering 


abilities and facilities of the Special 
Products Division. For your copy, write 
on your company letterhead to 


Cleveland Pneumatic Too! Co Special 


l 
| 
| 
This new booklet ovtlines in detail the ; 
| 
| 
| 
| 
| 


Products Division, Cleveland 5, Ohio 
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LLIEVELAND PHEUMATTC 


TOOL COMPANY + SPECIAL PRODUCTS omes"o*@ 


Clevetand 5, Ohio 





TINY TOWN OR MIGHTY METROPOLIS 220 is there... 
at 600 airnorts from Maine to Texas! Leave it to those Esso Aviation 
Dealers... to give your plane the knowing kind of service it needs to keep 
you right on schedule. With an Esso Aviation Credit Card (they’re easy 


to apply for), you can charge almost anything —including gasoline, oil and 
lubrication (you can’t beat those Esso Aviation products) and even tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repairs. How’s that for a good deal? 





FREE TO PILOTS! For your free Esso 
Flight Calculator, handy guide in 
figuring True Course, Drift Angle 
and Ground Speed, be sure to see 
your nearest Esso Aviation Dealer. 
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P Military anticipates fewer primes, excess space, as emphasis 
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is 18 times stiffer than steel 
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Rigidity! At equal weight, magnesium 
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thickness. For more 
sales office write 


Midland 


From these facts it’s easy to see 
tructural job equal to or better than steel and aluminun 
whenever it’s prac 


informatio 
to us THI 


M ignesli 


0” 
section 
nearest Dow 


COMPANY, 


mcreast 
ol 


Michigan 


But stiffness increases as the cube of section thickne 
tical to 


contact the 


thickness of the magnesium is increased to twice that 
more rigid yet 


steel, the magnesium bar will be over 70% 
weigh only half as much. And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 

iby Pp 


18 times—more rigid! 


DOW CHEMICAI 


utment, MA 1402A 
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Are We Wasting Precious Airspace? 


One of the most sensitive areas covered by the final 

) 4 | 
report of Edward P. Curtis, special wiation facilit« 
planning adviser to President Eisenhower, deals with the 
use of airspace Knowledgeable people who have been 
wrestling with the air trafhe control problem during the 
past decade have been aware that there is a major prob 


lem in allocating airspace for military and civil use 


Ihe airspace over this country is a precious natural 


resource that cannot be squandered by any special 
interest group the way the timber barons once stripped 
our forests or the way that some industries and com 
munities now pollute our waters. As the Curtis report 
iptly emphasizes 

“What we have overlooked was the possibility that 
this seemingly limitless ocean of air might be quickh 


ove! rowded 


Unilateral Military Claims 


Ihis overcrowding of urspace 1s now ipparent to 


ll. But what is not so apparent is the extent to- which 
this overcrowding is caused, not just by increased num 
urcraft but also by the 


bers of operational greedy 


by military agen 


unilateral gobbling of vast 
CICS As things now stand, ther no eftective effort 


directed toward cd veloping i 


to mect wdequateh thi li ed 


iit pace , 


common co-ordinated us« 


of our al pace resource 
f both military and ivil user 

urspace problem 1s technical iused b 
the vent « large scale military jet operations that 
require more air in which to operate safely This phase 
vill grow more acute as the airline hift into large ile 
ict operation But even mor enou the attituck 
of the militar wiation 
out their clai to large ai 


| 
egard for the civil user 


AviATION Week ha 


for airspace grow cnormou ly during the 


wat he d 


I} 
, 
poken out 


WC! ill publi 


ind from time to time vy have 
wrogance and disregard for the 
has been exhibited by key onnel handling 
these matter In this issue on page 40 Aviation 
Week's Transport Editor L. | 


Dot detail how mul 
tary Oppo ion it thi late date l 


militar pel 


blo ki  ¢ tabli 1 
nent of effective air trafic control in the Grand Canvon 


itca | I { pic mud iit 0 MO 


Changing Needs 


\ fr Ww wi ck ivoO we 
RAPCOM has 1 an artificial aur trafh 
n the Detroit area by considering only the 


ilso detailed how the militar 
bottleneck 


military 


cTcatce 


phase of the problem involved 
here no qu tion but that the Au 
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md the 


mulitan urpowcl 
military aviation 
haracter in the an 
from primarily tramming 
both Strateg: 


Command ha ce bee 1 for 


tions a 
mig problem to operat 
American continent 

No one would den tin 
need to do it iob ett tl 
t ther users of the 
ittitude that it has to 
hance that ¢ 


aim to rith 


iting to « 


p pre 
crally 1 


The fil 


histori 


' 
iniiat 


done more m the 
the democrat 
This is the t 

the Air ( 

handle eftecti 


Mushrooming Military Airspace 


Phe Curti 


“That the de velopment of long range air space plan 
national airspace policy and the assignment of all U.S 
airspace be made the responsibility of the federal avia 
thon agency 

\\ hie int 

Robert Hotz 
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Boeing 707 Intercontine al ~drawing courtesy Boeing Airplane Co. 


CHR’s high tear strength silicone — picked for 
707’s major door and window seals 


These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100°F. to 400°F. 


All present versions of the Boeing pounds. These CHR compounds, at the 
707 will have silicone rubber door, win present, are the only st« s which will 
dow and hatch seals in the important meet these specificatio 
traffic areas. The speeds, altitudes and In the single year that these com 
temperatures to be encountered by the pounds have been available, a trend to 
707s would soon render organic rubber designing with high tear strength sili 
seals usel in working areas such as cone rubber has been established. Other 
the pilot's sliding window, the passen airframe and engine companies are 
ger, cargo and galley doors where sili writing specs around CHR’s com 
cone rubber is to be used pounds or specifying AMS 3345 and 

It is significant that the seals for 3346 on new and revised prints 
these areas will be produced by CHR CHR representatives calling on all 
with compounds mee tit gw Boe ing’ BMS maior airframe and engine manufac Seals produced by CHR for: (1) pilot's sliding 
1-22 specification. This specification turers are available for consultation window (2) passenger door (3) galley door (4 


, 29 29 hatch escape hatch are made 
and AMS 3345 and 3346 were written on use of these compounds. Write o1 with CHR’s ConRisstic HT 666 silicone rub 
around CHR’s COHRiastie HT* high phone for specificatior ; and samples ber meeting Boeing's BMS 1-22 specification 

. an Other CHR silicone rubber seals are used 
tear strength silicone rubber com of COHRIastic HT silicone rubber. throughout all 707 models. 











*COHRIastic HT 6 und HT 666 are produced from high molecular 
weight gume reinforced with du Pont'’s Valron® estersil 
COHRLASTIC AIRCRAFT PRODUCTS 
SEALS ° DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES 7 COATED FABRICS 


THE CONNECTICUT HARD RUBBER CO. 


409 EAST STREET ©§ NEW HAVEN 9 © CONNECTICUT 
LOS ANGELES © ST touts @© SEATTLE 





WHO'S WHERE 





In the Front Office 


Walter H. Sieger, president, Revere ¢ 
poration « f America ln Wallingford 
Conn 

Jonathan Kludt, executive vice president 
and general manager, Lincoln Engineerin 
Co., St. Loui Mo 

Paul Meeks, a vice president and a dir 
tor, Clary Corp., San Gabriel, Calif. M 
Mecks is general manager of Clary’s Auto 
matic Controls Division 

Lee S$. Johnson, vice president of United 
\ircraft Corporation and general manag 
of Sikorsky Aircraft, appointed to the com 
pany’s Operating and Policy Committe 

Edgar Schmued, corporate vice president 
(technical of Northrop Aircraft In 
elected to th company executive commit 
tee 

Clarence W. Miles, general counsel, The 
Martin Co., Baltimore, Mid 

George B. Foote, treasurer, Baird-Atomi 
Inc., Cambridge, Mas 

Peter J. Wacks, assistant to the president 
for industrial relations, Bell Aircraft Corp 
Buffalo N y 

Walter E. Bison, administrative assistant 
to the president for special projects, Lycom 
ing Division, Avco Manufacturing Corp., 
Stratford, Conn 

James N. Davis, assistant to the president 
in charge of the Washington, D. C. offic 
Vertol Aircraft Corp., Morton, Pa. Mr: 


Davis replaces T. R. Pierpont, Vertol’s 


service manager, who has been temporary 
head of the Washington office. Also: Wil 
liam E. Boom, European sales manager 
Jerome Zauderer, vice president, Bruno 
New York Industries Corp New York 
N. ¥ 
George W. Gutekunst, C. H. Rieman and 
Brice D. Maddox, vice presidents, Gardin 
Denver Co., Quincy, Il 
Armando Perez Plasencia, vice president 
Cubana Airlines 
A. E. Smick, assistant vice pr ident, au 
raft maintenance (Tulsa, Okla.), Americas 
Airline in 


Honors and Elections 


Lawrence A. Hyland, vice president and 
general manager of Hughe Aircraft Com 
pany, was pre ented The 1957 Pioneer Award 
by the Institute of Radio Engineer 
onal group on acronautical md na 

tronics in recognition of his “dir 
tributions to airborne and navigational 
trom through research 
the helds of directior 
ling and 1 
Thomas A. Harvic 


t Canadair Limited 
i te 


lgnition hick 


nt program 


Manage ment at Ma 
| hn ogy 
Rear Adm. Selden B. Spangler 
( ommande! | S Na i \u 1 
md Maternal Center Johnsvill 

d elk of the Re 


ot I ngland 


AVIATION WEEK, May 27, 1957 








INDUSTRY OBSERVER 


> Curtiss-Wright will produce the 20,000 Ib. th roquois axial flow turb 
ict engine under a licensing agreement with Or i bongs Ltd 
Formal announcement of the agr 


next few weeks 


> Grumman Aircraft is considering production of a jet executive transport 
powered by Rolls-Royce Dart turbojet engines. Presently planned target dat 
for first deliveries is the fall of 1958 


P Russia's Bison heavy jet bomber 
refueling probe. Effective range, with tw 


> Acrojet solid propellant rocket engine for Navy's Polaris intermediate range 
ballistic missile has completed successtul static test firings at Aerojet’s Sacra 
mento plant. Unit is the largest solid propellant rocket engine built in the 
U.S. thus far. 


P Lockheed Missile Systems Division vork ¢ c fusela for Na 
Polans IRBM plu i number of other new mussil { tivities have been 
moved from the Van Nuys, Calif., facility to Sunn Calit. Van Nu 
will continue to lo Ome Mil ile ck wna vw ( 1] VO nm guidance tem 
designs for Lockheed and other compani 


> Republic Aviation is constructing a tandem version of its F-105 Thunder 
chief for use as an Air Force trainer. Designation is F-105€ 

© Passive radar, a new technique developed for airborne surveillance an 
mapping, is essentially a hybrid between conventional radar and 
incorporating radiometry technique developed onginally for radio 

Such systems detect clectromagnetic cner radiated by all objects abo 
ibsolute zero tempcrature swmuilar to infrared but at longer millimeter and 
centimeter wavelengths in the microwave region. Radiometric, or pa 


radar, also has greater range than infrared, can ot targets winch may clude 
the latter. Response time is slower, however 


> Warning device to indicate incipient pitchup condition in very high speed 
and altitude regimes is being installed on the Lockheed F-104. Stick will 
automatically correct even if pilot fails to notice warning 


> Germanium transistors capable of 

megacyvcle 1 point considerably bevond previou cqu lirvat ha 
been fabricated Cx pe rimentally by Bell ‘Tel phi I ) ni i wa dil 
fusion proce 


P Army is asking industry to submit proposals for a tactical missile with a 
range of 750 mi., 550 mi. beyond the range limit imposed on the service by 
Defense Secretary Charles EF. Wilson's memorandum of understanding (AW 
Dec. 3, p. 30). Army feels that once it has such a missile on hand it can 
persuade Defense of its need to keep it 


P hk 1] I] +) hy 


ittached 


irmed 


; | ‘ 


Cr reat 
P Dassault is preparing a ramp takeoff device for its Mirage HL interceptor 
and fighter using a zero-length launcher. Launching device is similar to the 
one used by Martin's Matador missile. Two JATO units of approximately 
13,000 Ib. thrust each and with a firing duration of two and one-half second: 
will provide power for the launch. The present Mirage II has flown at 
Mach 1.6. Later model will have an Atar 9 engine of over 13,000 Tb. thrust 
replacing the present 9,600 Ib, Atar 8, and is expected to fly at Mach. 2 


>» ki | 











SMALL JET ENGINES... 
CHAMPION WEIGHT LIFTERS 


fuTuet 


Smal 
Tyaso t's 


= 


COMPARISON OF LIFTING CAPACITY OF POWER SYSTEMS 
How the new family of Fairchild Small Jet Engines tae 
compares with other mechanical lifting systems. a al 


Od 


TURs© JETS 
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An entirely new family of aircraft will evolve from a new family of small light- 
weight jet engines now under development at the Fairchild Engine Division 
These new powerplants will feature incredibly high thrusts and great lifting 
power yet will be so light they can easily be carried by two men 


Highly compact, with low frontal areas, the small jet engines will deliver 
thrust/weight ratios starting at 8 to 1 with a long range potential of more 


than 10 to 1. They will be used in the high performance, lightweight trainers, 

The extensive research facilities at Fairchild Engine 
interceptors, target drones, pilotless aircraft including missiles and inter- Division have been designed solely to test perform 
ance of the small jet engine. They range from full 
scale, high altitude test chambers to supersonic re 
be used to power fighters and utility cargo craft, executive aircraft and will search for component design. Fairchild Engine Di 


make jet Short Take Off and Landing (STOL) and Vertical Take Off and vision hos spent a decade in the design, develop 
ment and production of small, powerful jet engines 


mediate class passenger and cargo jets of the nineteen sixties. They will also 


Landing (VTOL) aircraft practical 


The small jet engine may be used singly, in pairs and in clusters. It provides 


multi-engine reliability in aircraft of a size now wholly dependent on a single od 
ENGINE DIVISION 


engine. The small jet engine will produce greater versatility and utility in air- 
Otte FARE, LONG thiane, #.F 


planes of tomorrow, 
i ON AIRC 1GINE AND AIRPLANE ¢ 


WHERE THE FUTURE (8S MEASURED IN LIGHT-YEARS! 














Washington Roundup 


Curtis Successor: Quesada - \ 
for Lt. Gen. Elwood 
Kdward P. Curt 
for aviation 
ident and general 
on of Lockheed 
ommended 
o return to his form 
istman Kodak (¢ 
cn. Quesada, a 
hairman of the jon 
of the Joint Chiefs of Staff p 
Ice Karlier, he ynandy 
i} Aw Command and, dun | ¥ post Bs 
Va issistant chicf of aur staff t t t s 
general of the Ninth ‘Tactical 
idcr of the Ninth Fight 
| other position \t 
ists himself as being clf-cmp! 


Third Abort for Thor 


Despite Air Force attempts to mal 1 
of state secret 1,200 per ns i each near 
rick AFB, Fla., one night last week to watch USAI 
ittempt at launching a Dou hor mtermediat 
vallistic missile. What th ‘ id h 
pectacular explosions followed by a huge ball of fire. 
Th Thor had ‘ms destrove mots pad mom Power to SAC 
it was to be launched. Fu pil had touch tt LISAI It 
fire, and the explosion followed. The Air Force later 
idmitted there had been a fire and pl if ar 
to say just which missile wa 
iborted after launch 


Satellite Delay 


Outlook now is that 
mented earth satellite 
b vill be delaved up te 
Richard W. Port 
indation technica 
ported to House 


I Mun hing 


nfctimn 


| 


(cen William I. Hall 
ff for | 


ttiil h ( | 
‘Leak’ Legislation 


(sen. Walter | lodd 


(sen. John K. Cerhart 
i he 


elt Cen. Vi | \sensio 


© Naj (cn Robert B Lands 
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Washington Staff 
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Subcontractors Face Stiffer Competition 


Military antic ipates fewer primes, excess space, as 


emphasis swings from airframes to missiles. 


By Claude Witze 


W amingion 
niabk ‘ 


Te I hines 


Airframe Decline 


i] Baker 
nd product 


' ‘ 
iti tte 
* At present, indu 
| | f airframe 
nth buarl 


milli tt 


r ty TOC 
contractors today hay 
About 
today 
TLL q 
‘ded. but 
ft. of idle spa 
ill ) ra ) (cen Bi ik 
that n the future, USAT 
maller number of we ipon 
involving fewer prime contra 
ol It follows that the 
ill find teadils 
pportunity for their 


ubcontractor 
harrowing span oft 
product md 
CTVIC 

Realization that these facts must be 
taced ha led toy AMC officers to ser 
mus study of present polici ind to 
over possible change 

Most likely prospect: Relaxation of 
the current insistence that at least 30 
of the weapon system dollars go to sub 


onjectur 


contractors 
Actually, the rate of subcontracting 
by USAI primes has been declining 


26 








Manufacturers Warned 
( hic ago l lectronik equipment Thane 
warned by the Air 


Force that it will not buy weapon system 


facturers are being 


components that have not been engi 
necred and tested for reliability 

In future competitions, according to 
Maj. Gen, David H. Baker, of the Air 
Materiel Command The blue ribbon 
will go to the company which has recog 
nized reliability as the prime requisite in 
its product.” 

Gen. Baker said the 


guided missiles is being hampered by a 


transition to 


lack of electronic reliability and that un 
less the industry does something about 
it, USAF will lose its technical superi 


ority 








offi 


. Approval ot tast tax amortization 


1] ' 
vill g 


e Increasing amount 


vned machin 
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e New subcontracting policies 


Primes’ Electronic Effort 
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they mav find 


from the future svstems mark 
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AIRCRAFT reactor flow diagram shows how the Oak Ridge National Laboratory liquid-fuel system was set up for its experimental 10 da 
run. The three foot diameter reactor is in the center. The right hand flow loop was for recirculating the liquid fuel through the reactor 
core. The left hand flow loop was for cooling the reactor reflector. The helium loops were used to step down the cooling te mperatures fo 
the water. In actual aircraft nuclear propulsion the engine airflow would be fed into the heat exchangers instead of helium. The heat 


exchangers would substitute for the fuel combustors 


Open Cycle Takes Nuclear Engine Lead 
By Robert Cushman t 


New York—USAI ha 


iii I! r it 


How It Works 


P&W Reactor Approach 
B i Tr low 


e Pratt & Whitnev flows th 


| 
( 


harg ir through an intermedi 
te heat exchanger where the iif pick 
p heat from a hquid (liquid sodium 


been q nth, mentioned hich 


hye pumped I losed circuit 


problem ‘1s that ev 
cts need 1,200] 
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PLAN VIEW of competition winner show 


haracteristic Grumman wing shape 


Grumman Design Wins Contract 


W ashington (,rumiinan 
Bethpage 
ii Na 
performane 
) airplane ce ned for 
md Marin 
wcheduled to fi ) 


han ' onventional with 
t iibilit 


raft of tl t 
| pilot and 
cat If requires 
illow ithe for 
filled b lect 
ment for surveillance m i 
rw aircraft | pow 


ryan | turboprop 


Corrosive Action 
Nilain 





» Open 
LYCOMING 153 turboprops will power Grumman observation plane model shown) pe aa 
ent time 
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CHROME-PLATED General Electric CJ805 turbojet, commercial version of the J79, is shown displayed at the Paris Air Show. 


Law Lead Time, Lightness Mark J79 


y J. S. Butz, Jr. 19 he , ’ he f 


Evendale, Ohio—General 
h 2-plus J79 turbojet 

| \ re than 

LiTTbINE 


than Technical Details 
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© General improvement 
+ ; } | 


® Automatic data reduction « 
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e (crowing backlog 


ad 


U. S. Position 
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SMALL SIZE of the J79 is indicated by comparison with the man. Engine 
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Uhe enging’s construction is simpl 


with plit turbine and compressor hou 
mgs for casy acce he turbine hou 
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House Group Cuts USAF $670 Million 


By Katherine Johnsen 
Washington—House Appropriation 
ommiuttee last week clipped $670 mil 
USAI biscal 
$144 millon from 
concrete step 


hold 


‘ 


m from 1958 budget 


ts and another 
viation in the first 
onomyv-bent Congress t 
lefense osts 

itlook 1 
tration § OV 


that as the admin 
crall $36 bilhon Defense De 
partment budgct—now cut by the Hous 
to $33 
louse and 
ittempt will be 
even further reduction 
The thre asi that 


the House group for it 


bilhon Thhave 
Sscnate idd 


made to mak 


ommnitter 
through th 


] 
tional 


rCaAsSons 
Ven bi 

frions wer 

© Russian threat has 

to revised U. S. mtelligence 


@ Much money can be saved by 


“abated” according 
report 

tighten 
ing loose procurement policie 
e Present inter-service rivalry, 
larly im the held, 1 
only costh becoming so 


is to ycopardize delay the 


particu 
guided missile 
but 1 
and 
build-up 


What Committee Approved 

The $15.8 USAI 
proved by the committec 
@ Aircraft and related procurement, 
$5.5 billion, a $354 cut m the 
idimmiuustration s request and 1 
below the Fiscal 1957 
® Research and development, $649 mil 


lion, a m of S12 millon im the 
t wa 


budge t 


1h luck 


billion ip 


million 
billion 


illocation 


reductu 
idmuinistration mac thre 
ommiuttes nd for the 
empha izing that all po ible ecconomu 
hould be effected but it 
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I he ommiuttee also 


requ 


purpose of 


ia id 


USAI 


directing 


milhon reduction in 
st largch pb 


UU planned fl ng 
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the ming vcar, 
deplor thie 


under the 


comimcntin 
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Military Procurement funds 


Funds approved by the Hous 


ment of aircraft and related matericl by the 


the Fiscal 1957 allocation and the administration's request for Fiscal 


Appropriations Committee for Fiscal 


1958 procure 
\u bores 


umd Navy, as compared with 


1958 


AIR FORCI 
(In Millions) 


Aircraft and Related Procurement 
Total Appropriation (New Funds 
Coupled With Prior Year Funds 

vides for 
Aircraft Complete 
Aircraft Spares 
Guided Missiles, Complete 
Guided Missile Spares 


Industrial Facilities and Equipment 


I his 


Modification of Equipment 


Aircraft and Related Procurement 
lotal Appropriation (Ne “ I uns) 


FY 1958 
Allowed 
by Howse 


Committes 


FY 1957 FY 1958 


Budget Request 
S5.4546 


$6,848 $6,200 


Pro 
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ut nnot 
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U. S. Aims Sales Effort at Paris Show 


S urcraftt mdusti incl USAI the 

trong imterest in kuropean 1-100 Supe robatic team whucl reg isplavi vw first 
niarket D the na will ce mpete will , h RAI Hawh irbopre / ntisubmarine 
International Au Show of most Hlunter team ‘ lrench acrobat ilong i if new lhehtw 
U.S manufactures Show teams, one comp { Mystere IVA hg prototype 1100 (AW April 29 
t VvCCh rn until mad the othe ister yet tram ) Nord howing its G ut 
rototvpe, whi 


nations m addition to France f | exhibit ire mb record 
Russian participation wa 50% ! } kheed (|-1 >t yoyct ramyct 
t the bres till wait No ; ougias ©-1l24 
. Matador and New Powerplants 
ir. Only tron uthrop Si inious helicop Sud Aviation’s exhibition 
nbiting VCTE I cl ik demonstration of delta wing inte receptor protot pe n 
clothe | Jocmg B-4 | befor hown. the Durandal. and latest 
raft B ersions of its ject and pe 
nt Il int ceptor 


Baroude 


hit 


parti ipation in 


opencd j 
' 


time for th 


hop the 
befe 


; 


md Ke 
of inflight fuel 


Tine ilso had been 


d. but USAR confirmation h 
howtin 


Show include Sud Aviation's latest version of the Baroudeur 


larger ventral fins to increase stability 


demonstration (which 


at the Paris Au 
\tar bk. engine replacing Atar D 
competition, and in earlier military 
it flew over and identified target 


FRENCH prototypes displayed publicly for the first time 
It differs from earlier versions in that it has Snecm 
Baroudeur is an entry in NATO lightweight fighter 
i member of the Mutual Weapons Development Team 


designate d S003 


boundary layer separators 


included flight by USAP Maj. Arthur Murray 
it low level and returned for attack in 27 sec., meeting NATO 30 sex requirement 
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FLIGHT photo of British SR 


British Rocket Fighter Makes First Fli 


London—Saunders Roc SR 


li} ice 


land Spectr 
Armstrong Sid 
Ihe rocket me 
main powerplant 
1 liquid propellant 
bic thrust mn) 


gasohlin 
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FRONT view ot SR 
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53 reveals relatively small size 


wed, 


53 rocket-jet interceptor shows dual tailpipes for Viper turbojet engine 


rocket pe wered 
limb to oper 
phere “in a 
Clore been po 
Cl rapid T 
mic combat speed 
Although the | 
pernmenting in thi 
this us the first 
«ket as it 
Saunder Roe not 
nit mfterceptor h 
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British 


Hhaili pe 
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mad Spectre rocket 


clerat 
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Riverdale, Md 


STRATEGIC AIR COMMAND pilots begin a checkout > flight simulator 
designed and built by Erco Division, ACK lndustric Tin , ‘ . 
@ I'rco and Boeing exchanged ¢ 
beat ' iT 


I tl } if 


e Monthly progress meetings 


in ( pment t th 

In a tion to Boen 
K¢ 
\\ if 
Laborat 
mad SAC 
© Once the project was heavily under 
way, | tarted a three-shift 
tion ¢t ced mstructio lest 
necring worked tw hift 
bration of the equipment. Maint 
nd incorporation cngin 
change vas done on th third 
© USAF acceptance test time 
from five weeks to two v h 
SAC and WADC p cle 
to peed thi part f the 

The KC-135 simulator 
largest and most 
ever built 
INSTRUCTOR creates problems for pilots at panel at right pilo vith all contre 
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Th 
FRESH 
IMPETUS 
FOR 
me 6=6PROGRESS 


For Canadair...The Sky is NOT The Limit! 


What we have learned in the air—we apply _ electronics, digital and analogue electronic 


on the ground. See these snowmobile-type computing, structural and mechanical test 
vehicles: they are a solution to an unique _ ing: in all a service designed to offer fresh 
problem of transport over trackless terrain impetus for progress. 

through snow, muskeg, sand or water, and 


Inquiries are invited: write directly to Vice- 


were Canadair-developed and manufactured President/Engineering, Head Office. 


for the Canadian Armed Forces. 


And Canadair’s research and development 


division is ready to undertake other special ; gw: Cc a re A DA | R 
* “, —— 


jobs in many fields, such as: research, de- LIMITED, MONTREAL, CANADA 
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Coast-to-Coast... 
on The Royal (oachman 


5S American 


Spare the hozses / 


Getting there in a hurry is only half the story behind the 
success of American’s “Royal Coachman.” Further facts— this 
DC-7 nonstop flight offers true luxury features at aircoach 
fares—seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s even a 
passenger lounge for relaxation 

But even more important to American is the reliability of its 
equipment. That’s why American uses Sinclair Aircraft Oils 
exclusively. They give maximum protection against engine 
heat and friction 

45% of the oil used by major scheduled airlines in the U. S. 
is supplied by Sinclair. You, too, can place your 
coniidence in Sinclair Aircraft Oil. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 
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FIRST PICTURES of the Boeing IM-99 Bomarc show the long-range area defense weapon on static display at Andrews AFB and during 


firing at Patrick Air Force Base, Florida. Bocing has been awarded a $7 million production contract for the missile after successful flight 


~ 


tests. Performance is in region of Mach 2.5, 200 mile range, and 60,000 ft. altitude. The Bomare is directed to the vicinity of it 
target by ground radar, working through SAGE or similar computers and a ground-air data link. A self-contained guidance system, be 
lieved to be radar, then takes over to home in on the target. Bomarc’s length is 47 ft., the span 15 ft. 2 in., and the weight about 15,000 Ib 


. ~ : 5 sid . 
EXHAUST nozzle of the liquid fuel launching rocket extends from fuselage (right). Rocket cuts out after ramjet starting velocity is reached. 
Note combination padlock on vertical tail surface (right). Guidance system was tested in modified B-S57 (AW Jan. 14 p. 75) 
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Military Poses Threat to Civil Route Plan 


Growing airspace areas reserved for the military 
draw airline fire, block jet airways proposals. 
By L. L. Doty 
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Airline Traffic —First Quarter 1957 





Revenue Per Cent 
Revenue Passenger load , S. Total Revenue to 
Passengers Miles Factor | Express Freight Revenue Available 
| (000) Per Cent Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American ¥ 1,143,209 
Braniff ‘ 198,185 
Capital . 308 , 557 
Continental . 65,8651 
Delta P 332, 561 
Eastern . 1,206,517 
National ; 311,937 
Northeast . 29,929 
Northwest ; . 162,036 
Trans-World ? 772,315 
United , 962,227 
Western P 157,147 


008,127 ; 189,157 (136,455, 
734,003 ; 902,180 | 21,021, 
982,439 y 708,109 | 31,731, 
214,276 x 296,956 6,906, 
,045,128 a 699,464 35,563, 
,800, 107 302, 931,818 123,386, 
005,925 : ,476,380 33,331, 
38,049 , 108,783 3,058, 
,082,363 , ,958,745 21,170, 
3,084,218 2,211, 681,114 81,353, 
790, 470 643, 744,364 113,466, 
720,725 é 565,209 15,914, 


-~C e@weoenevodn @ 
Oon@nN—-2 OOo o NW 


INTERNATIONAL 
American $ 29, 35, ‘ ,622 4,094, 
Braniff : 73, ,640 | 2,366, 
Caribbean -Atiantic P , 4, , 133 489, 
Delta 92 20, 571 | 2,290, 
Eastern . 241, , 873 9,848, 
National > ; 29 : , 267 2,007, 
Northwest 23, ; ; ’ - ,631 10, 379, 
Pan American 
Alaska p ‘ , ,027 
Atlantic ; 262, ‘ . 3. ,027 
Latin America , 49) 
Pacific”* SF , ; ’ ’ , 664 
Panagra i ‘ , 940 
Trans-World ¥ ; . P 792 
United ; . ,517 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central® 
Frontier 
Lake Central 
Mohawk" 
North Central 
Ozark 
Piedmont 
Seuthern 
Southwest 
Trans-Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans-Pacific’ 


CARGO LINES 
Aerovias Sud-Americana 
Fiying Tiger 
Riddle” 
Seaboard-Western 
Slick 


HELICOPTER 
Chicage Helicopter 
Los Angeles Airways 
New York Airways 


13,314 5 
40,617 
, 629 29, 804 


ALASKAN 
Alaska Airlines 
Alaska Coastal 
Cordoga 
Ellis 
Pacific-Northern 


77) 650,031 
, 209 88, 661! 
666 62,059 
, 243 64,491 
, 965 1,721,384 


“Not available 
**Mail transferred in bulk. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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> Wall Street observers feel that Capital's suspension of the Comets and 15 


additional Vickers Viscount turboprop purchases is providing a breathing 
spell for Capital Airlines that will permit revenues to catch up with expenses 
for the first time since the delivery of the Viscounts began. Capital already 
has 59 Viscounts on hand. During the past 18 months, pre-staffing, training 
and other expansion expenses have consistently out-stripped revenue increases 
Substantial improvement in operating results during the first quarter of the 
vear, coupled with a recent leveling off of expenses, has resulted in a normal 
relationship between costs and revenues that will set the stage for a revised 
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Victor Transport > Douglas Aircraft has cut engineering overtime on all commercial transport 
. e ° production including the DC-5 jet transport The move followed the 
Specifications reduction of overtime on all military projects except Douglas’ Thor inter 

Engines 4 Rolls-Royce Conway mediate range ballistic missile (AW May 6, p. 29). Engineers working 

Wing Span 126 ft on DC4 and DC-7 series projects have been reduced to a 40 hour week 

Overall Length 126 ft. 3 in and direct engineering hours per week on the DC-8 have been cut to 40 

Overall Height 33 «ft hours and 48 hours in alternate weeks. Rate still mins higher for groups 

Fuselage Length 112 ft lagging behind schedul 

External Fuselage Width 12 ft 

Total Fuselage Volume. .11,250 cu. ft 

Usable Fuselage Volume 9.850 cu. ft 

Freight and Baggage Volume . 860 cu. ft ( 

Max. Passenger Seats, 34 in. pitch 172 ul ind the 


Fuel in Wing Tanks 8,000 I. gal 
Fuel in Tip-Tanks 2,600 1. gal > Air Line Pilots Assn. membership has voted unanimously for adoption 
lotal Usable Fuel 10,5006 I. gal ot a proposal that would require Ik R flights on triangle airways between 
lotal Usable Fuel (Long-Range Washington, New York and Chicago above 9,500 ft. (AW May 6, p. 40) 
Version 12,000 I. gal If airlines also approve the proposal, the plan is scheduled to go into effect 
Maximum Take-Off Weight. 214,000 Ib on July 1 
Maximum Landing Weight. 160,000 Ib 
Maximum Pavload 40,000 Ib 
Gross Distance to 50 ft. at 
214,000 Ib. Gross Weight 1,720 vd 
Balanced Field Length for Take-Off 
214,000 Ib. All Up Weight ? 040 wd 
Landing Distance From 50 ft. at 
160.000 Ib. Gross Weight. 1,410 wd 
Approach Speed at Maximum Land P Acroflot, Sovict-owned airline, claims successful use of fog-dispersing tech 
ing Weight 154 mph niques for Tu-104 jet transport operations. The airline described the 
Fouchdown Speed at Maximum operation of an Li 2 piston-engine transport equipped with fog-dispersal 
Landing Weight 136 mph apparatus over a fog-shrouded river and airport at Irtutsk While an cast 
Rate of Climb at 30,000 rt at bound ‘Tu-104 stood by waiting to land, the Li-2 flew through the area 
214,000 Ib 2,500 ft./min ejecting a “stream of white flakes—dry ice—into the air” to open a tog-tres 
lime to 30,000 ft S min corridor for the jet transport by causing droplets of moisture to change 
Cmising Speed at 40,000 ft into snowflakes 
over 600 mph 
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Aviation Memo: 





American Gives You... 


One Recess, 
ne Tool Design 
for every aircratit 
fastening job 








the name is Torg-Set 





and it’s the only fastener that will 4 TORQ-SET can be power-driven tight 
meet your future requirements, too. without difficulty in every fastening 
wrenching recess with driving walls that forn 
1 TORQ-SET, by American, is the only fastener of its kind for driving makes this possible. TORQ-SE' 
with a recess that will do all your fastening jobs. The exclu high strength alloy steels (including the newer h« 
sive design adapts to all head configurations in an unlimited types) and is designed to permit extremely hig! 
range of sizes bility without burring or distortion 


2 With PORG Sil, a one piece bit idjusts easily to any 5 rORG SET is the only high torque rece 
type wrenching tool, providing close-to-head operation on both present and future needs. It is capable 
every fastening job torque values far in excess of present aircr 

o . ) ‘ ve ye orqgui \ \ 
“are mane produced in quantities by American to assure you 
adequate supply for all your aircraft fastening jobs in one re 
a design. This production method, in one operation, as Find out how TORQ-SET can help 
problems. Write, wire or telephone American 


Willimantic, Connecticut. 


required . 


sures extreme precision in unlimited quantities combined 
i 


with superior strength, 


The biggest news ¥e 


in fasteners comes fro | can! 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
Norristown, Pa. « Chicago, Ill. . Detroit, Michigan 


West Coast Seles O ‘ Varehouse: A justries of Calif , 922 W. Hyde Park Blvd, Inglew i, slifornia 
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Johannesburg with one stop—at Kan is not going to come cheap, an Amet f approximately 100 Ib 

Niger on the 728-mi. 1 ican Aulines official told American S« @ Taxi procedures usin 

ing time would be 1] hn cty of Civil Engineers members at a gines to reduce required thrust on ea 
Ihe Victor can enter ‘ ice re nt jct-age confere:sce held here u ng if ce level Boemg foun 
mimercial airliner in 1961, Handlk der sponsorship of ASCI Ai Tran When turning maneuvers were a 
“age i port Division ph hed ! 

( ost of quicting American )-y 


Boeing 707 flect wall ipproximate 


Cancelled Viscount ition, scar tha dames tin ad 


To Make U. Ss. Tour si wcordmg to Marvin Whitlock 


president, operations planning. Ia reduction 

London—Vickers-Armstrong has d contributing to the high cost, Whit ekrom idk 
pat hed one of the turboprop \ nut k said, includ 
virline riginally ordered by (¢ | ef mcrease in take 

Airline ma U.S iles tour cle e 2°) boost in fuel 

Mpa Nor I he move | t ¢ ° Thrust loss of 14 

n effort to find buvers for the | @ Aircraft weight 

unt made available when pl il 400 Ib 

not to buy them Basis of American ilculati 
ix of the aircraft m are derated Pratt and Whitnev |] 
the remainder are | vhich wa iled up to a full-thrust 
tage of construction 157, Whutlock said. Current indication 

ompany does not anticipate any g he added, is that noise level of the J Buck d ved test ondu 
dificulty in finding buvers wh 175 and Rolls-Rovee Conway are about mockup t val i Boem 
ecking early delivers the sam ( block finger 

Vickers-Armstrong would prefer t Whitlock said the vould have to mo va ng. 
have the dollars which U.S. sales would be pas ed along to the paying passen g d 
bring and is making its initial pitch — gers | 
there Results are aid to be CI engineer ittending the session on 
cncouraging A number of airline problems they will be facing with the 


Terminal Mockup 


have expressed interest new transports heard an optimistic 1 
port from Boeing Airplane Co. on its , le the finger 
nowe suppressor work power | )? db and 9] 


W . ‘ , 
ins I lap Error Kee ping pa pet na terminal finge 
Blamed in DC-6 Crash *“PPressor Answer wong with use of Fences, will ef 
Donald A. Buck, Boemg's manager of dispose of Ose ) , 
Washington—F ull retraction of wing transport operation planning told the Boeing fe 
flaps at low altitude during a circling ay meeting that, in regard to jet engin Proper ‘ of takeoff ar 
proa h to the urport without nece r noise Suppressor We think we have climinate dl f takeoff 
corrective action was listed by th VI thre complete iInswer by thi wim it the ter nal noted 
\cronautnx Board last weck mer, our prototype 0 will be fitted With if suppre 1/r 
probable use of a Canad in with four sound uppressol devices that I mi transport Buch 
Airline DC-6B crash at ¢ « consider to be the prototype model Y 
Alaska, last August oft production unit With the use 
Kleven passenger ind four ' { such effective suppre th 
memb vere killed 1 hye best climbout proce li f 
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by the greatest amour 
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! been possible to 1 
level by as much 
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© Suppressor drag 
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MORE ABOUT BRISTOL'S “WHISPERING GIANT” 


Noise-level tests prove that 


bs 


World’s largest, fastest, quietest turboprop 
airliner reduces noise levels to a new low 


Official noise-level tests at a large international airport 


have underlined the amazing quietness of Bristol's Whis 


pering Giant, With a ground noise-level of 81 decibels 


when taking off, the Britannia was SO decibels quieter 
than jet transports flying today, 20-25 decibels quieter 
than current four-engined airliners .. . and quieter even 


than twin-engined airliners, 


rhe Britannia carries up to 133 passengers at amazingly 


low operating costs. She is the world’s most versatile air- 
liner because she maintains her matchless standards of 
efficiency and economy from the longest trans-polar flight 
to short inter-city runs, 

Powered by four 4120 h.p, Bristol Proteus turboprop 
engines, the 175,000-Ib, Britannia cruises at a guaranteed 
400 m.p.h, with all the smoothness and whispering lux- 


ury associated with turboprop flight. 
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The Britannia has been more thoroughly pre operation- 


1 than any airtiner ever belore Her tructure 
rone over 54.000 simulated flving hours in a 
k ... while her engines have been proved in 

74,000 flying and bench hour 


latest product of a company long renowned 


e ability, achievement an jability in avia- 


BRISTOL . 


i has met with wor recognition and 


é now in commercial service with British @ 
rways Corporation and has also been ordered , ! a ry r) la 
Airlines. Canadiatr rlines, El Al 
, BRISTOL AIRCRAFT LIMITED +« ENGLAND 
Hunting-Clan Air Transport, The Royal 
The British Ministry of Supply. 





pet cr ge tg Boeing 707 Production Line 


landing, longer landmg tequirement 


ire probable rn nen 


Jocing studi how that turbojet 
rather than turboprop will be the fu 
ture short-haul aircraft. Company sa‘ 
it is possible to build a small jet plane 
that will operate economu illy at range 
of 500 miles and less and will requir 
takeoff runway lengths of 4,500 ft 
Such planes will have about the Mit 
cost patterns at today hort haul aim 
cratt 

Since the 707’s outboard engin 
92 ft ipart, it will be advisable to 
face areas on either side of taxiwa 
these planes will use to prevent airport 
crosion and engine ingestion of debri 
As long as these new surfaces are plain! 
marked, they can be of thin section 
mce they will not have to car mn 
ppreciable load 

[his is a program that can start im 
mediately, Boeing sa‘ 


Douglas DC-8 


James B, Edward Assistant to the 
Clef Engineer, Douglas Aircraft Co 
tiessed pilot traming for jet transport 
According to Edward Pilot traming 
is a very necessary thing to the ifety 
md proper operational use of today 
complex aircraft. ‘The hazards of train 
mg im flight affect the manufacturer, 


RIGHT inboard wing section of first Pan American jet 707 is positioned for joining with 
the operator, and the airport commu 


, left inboard, wing center sections in Boeing Airplane Co. plant, Renton, Wash 
ity 


lo reduce thi type ol fiving to a 
minimum, a DC-S simulator is beng 
built to our specifications by Link Avia 
tion and will be im service prior to our 
first airplane flight 

Having a simulator in operation be 
fore a plane s first flight is an mnovation 
in the air transport business, and will 
pe rit our engineers and pilots not only 
to study systems operations completely, 
but will also help to establish desired 
control fore 

Another connected development 1s 
the Douglas-designed ‘Telerama runwa\ 
simulator, This device permits a pilot 
tt perform urport checkouts since au 
port relief maps used with the device 
may be made to duplic ite exactly any 
desired landing held 


Other Points 


Other pomit made by Edward 
® Approach and landing specds of the 


DCS wall ipproximate current large 
tran port urcratt He cited thes tvp> 


ical figures: downwind leg—155 kt.; base 

leg—140 kt.; final approach—128 kt.; 

touchdown—I1S kt 

e ‘light turns on the ground can be 

made with the DC-5 im spite of its 

four-wheel, bogie main landing gear 

configuration. Reason is that the rear 

pair of wheels caste: frecly when the 

nose wheel is turned more than 45 deg CENTER fuselage section of first plane is placed in pickup jig for detail finishing. Section 


When nose wheel is straight or turned will then be mated with forward fuselage and cab sections. 
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a tht turn 


X\c ror screcn 


7 
SKIN is attached to frame of second Pan American jetliner by workmen using cliquot 


fasteners to hold skin while it is being riveted to nose section 


> We 


the 


tion ti 


f > a a * wae, @ Publicized need 


CAB section of second 707 takes shape as workmen use transit to align a part. Pan 


American will begin taking deliveries in late 1958 


WING stub or center section of No. 1 undergoes final inspection prior to being joined with 


right and left inboard wing section 
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A SPECIAL BREED OF CAT... 


are the aircraft parts of today 


...and the divisions of H & B American Machine Co., Pe Convair F-102-A 
Inc. offer you the specialized skills and equipment 

needed to produce these parts on schedule 

and of the highest quality. 





1 At left: 
West Coast Division 
Aircraft Parts 











At right: 
Mid-West Division 
Aircraft Parts 


1450 E. 19th Street 
Indianapolis, Indiana 








Illustrated above are typical structural machined 
yo D aircratt parts and assemblies currently being man- 
ufactured in the two divisions. The aircraft divisions 
operate under Air Force approved Quality Control 
systems. Each division possesses the most up-to- 
date equipment for its specialty including many 
pieces of equipment designed around a particular 


part 








Convair B-58 Boeing B-52 





AMERICAN MACHINE Co., INC. 


General Offices: Prudential Plaza, Chicago 1, Illinois 














Russians Claim 
Best Turboprop 


Vienna, Austria—T hx ormance 


i ded bv the 


c ground fy 
ctively Ihe Ukraina, 


pre itly redu cd woght is 


~\ 


Homemade Rocket 
rocket 


by teen-ager Theodore. Panayotoff was built 


Impressive do-it yourself displayed 


by him for science fair. Pressurized oxygen 
alcohol fuel powers the rocket, which he 


plans to launch this summer 
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compared with ( 
hort length both 

Wal ind om 
Future 


}S{ 


DC-8, Viscount Fleet 
Increased by TCA 


Montreal— | 
two 


CAPTAIN ANDRE LESTEUR 


PILOT WITH A PAST 
AND A FUTURI 

Captain Lesieur’s past 10,000 hours of flight fig 
ure importantly in the future of Air France. Hi 
experience flying Super Constellations over the 
Atlantis 0 « ing will emooth the inte 
gration of the new Lockheed Super Starliner 
into the Air Fran ‘ « hours at the con 
trols of Comets and Caravelles will be indispen 
ible in the coming changes 

well rounded operational background is typica 
of the men of Air France. It is men like Captain 
ill make it possible to carry on 


ord of dependable service to the 


in the generation ahead 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
WITH 177,740 UNDUPLICATED ROUTE MILE 
TO 236 CITIES IN 73 COUNTRIES 


Ale FRANCE 
ATLANTA } CHICAGO fvtian 
orteorr SANOELES Mian MILWA 
PHILADELPHIA « PITTSOURGH 7 AN PRAM 
Wasrinmoton. wie TY « mOnreta 1roeont 
HAVAREA rureTor FORT OF FRANCE 
PANAMA CABACAS « 8000T* 


vancouver 
PONTE A Pi Tet 





DE TREX urpasonies 


(SONICLEAN, a 


‘HUGHES Aircraft Company, foced a critical’ 


cleaning problem at their Tucson, Arizona, 
guided missile plant. Guided missile pro- 
duction demands the very highest precision. 


Hughes tested the DETREX ultrasonic de- 
greasing process (Soniclean*), found even 
the most minute parts came cleaner, faster 
than with any previous method tried. 
HUGHES’ ordered, for immediate instal- 
lation, a DETREX Soniclean* Degreaser. 


DETREX Sonicleaning provides the answer 
to many difficult cleaning problems. In 
Sonicleaning, as in other metal cleaning and 
processing fields, DETREX is the established 
leader. Write today for complete informa- 
tion on DETREX Soniclean* Degreasing and 
other DETREX processes. 


Offering the most complete combination of 
chemicals, equipment and services, DETREX 
can properly recommend, engineer and 
service the proper, specific application. 


*Soniciean is the registered trademark 
of DETREX Chemical Industries, inc 


Photomacrographs show results of DETREX 
Sonicleaning. Left panel shows .0250 grams 


of soil left after previous cleaning. Right, only 
.0002 grams remain after DETREX Sonicleaning. 


DETREX 


CHEMICAL INDUSTRIES, INC. 


Box 501 + Detroit 32, Michigan 
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British Form Group 

» | 
For Air Travelers 

London—Organization to represent 
jit passengers has been formed in 
Britain, to be known as the Interna 
tional Society of Air Travelers and Au 
Transport Users 

It lists these objectives 
@ To care for the legitimate interest 
safety, comfort and convenience of air 
travelers 
© To assist in improving the volum« 
scope, regularity, usefulness and safety 
of air services. 
e To obtain the abolition of all un 
necessary delays and restrictions on air 
travel and transport. 
© To obtain the abrogation of certain 
international and national legislative 
vexations for the air traveler 
© To give support to beneficial develop 
ments in civil aviation 

The group sees itself performing a 
function similar to that of automobil 
clubs for motorists 

First president is Lord Brabazon of 
lara, holder of Britain’s No. 1 pilot's 


licens« 


nn ° 
fransport Anxiety 
Stirs British Action 

London—Council of Air League of 
the British Empire has set up a special 
committee to study organization, equip 
ment and functioning of British civil ait 
transport 

Chairman will be Sir Miles ‘Thomas 
former head of British Overseas Airways 
Corp. who now heads Monsanto Chem 
ical 

One committee function will be to 
seck ways to improve the position of 
the independent airlines in Britain. Sir 
Miles Thomas says that as BOAC chair 
man he felt the independent airlines 
were so badly treated “that the private 
cnterprise clement could not get into 
the picture.” 

Spokesman for the group said it ha 
been set up because of anxiety concern 
ing Britain's position in the field of 
international air trafic and the in 
idequacy of its reserves of air transport 
for military purposes in an emergency 


Cubana to Receive 
Third Constellation 


Cubana de  Aviacion 
Cubana) will soon receive delivery of 
a third Lockheed Super-G Constella 
tion to be used on the carrier's long 
distance routes between New York 
Havana, Havana-Madrid and Havana 
Mexico City. The aircraft will hold 8¢ 
passengers in mixed tourist-first clas 


Companies 


seating arrangement 
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Nine of the 14 Lockheed aircraft in 


commercial transport, WV2-E radar 


A fleet of Lockheeds for flight test engineers 


Big assignment for flight test engineers and analysts: Test-prove a 
fleet of Lockheeds year after year 

The planes change, but there is always a varied fleet of aircraft 
demanding the ingenuity of Lockheed’s Flight Test Engineering 
Staff. In such a diversified program engineers flight-test cargo and 
passenger prop-jet transports; jet fighters, trainers and interceptor 

turbo-jet transports; bombers; radar search planes and unique au 
craft such as the U-2 high altitude test plane 

The aircraft flying above represent an important share of Lockheed 

current flight test program. At present 12 different models—an 
average of 30 planes—are in flight test. And coming soon—the 
important prop-jet Electra and 10 passenger turbo-jet transport 
projects 

Architect 


twilla 


it is sct 


ih created a number of 
m all level f ) | flight test engineer ind 
trumentatio ngineers. The bref resume form below 
enience in cont in Des Lauriers, manager 


E. W. Des Lauriers, Manager, Placement Staff 


LOCKHEED California Division 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 


werd te 


heed | 


FIELD OF ENGINEERING 
HOME ADDRESS 
CITY AND STATE 


WHERE EMPLOYED 








MISSILE ENGINEERING 





Data Gives Estimate for Winged Missile 


By K. D. Wood 


data on 


NACA of 


wing bod, 


Availability from 


tnangular wings and com 


permits by proper analysis, 


iwccurate estimates of the 


bination 
Ita mabl 
certain 


charactenstics of 
up to Mach 


optimizing designs for 


if rod Phdtiahe 


missile configuration 
ind also permit 
1 specified payload or performance with 
nuch greater confidence in flight-test 
verifiability than has hitherto been possi 


theoretical consideration 


ble from 
ilo 

This r 
1 view to making quick and reasonabh 
estimat It 
conhgura 


icw of the data is done with 
ccurate performance 
how by example how the 
tion of a hypothetical Mach 2.5 mussil 
vith payload of about 500 Ib. may be 
optimized for maximum range 
Performance of a missile of a given 
(W) and thrust T (M. o. @ 
which is a function of Mach number 
conditions) is uniquely deter 


V¢ ight 


mad ai 
mined by the relationship between it 
drag coefhcient ¢ 1/qS ind its lift 
octhaent C, | qs bor 
the configuration shown in Fig 
that S is 


haded area shown in Fig. |, for 


missiles 
uch a 
1, it 1s 
S the 


cither the wing alone or the wing-bod 


customary to consider 


even though a substantial 


rea Se, ! 


ombination 
portion of the inside 
the body 

The drag and lift coefficients of a 
pecified geometric combination of wing 


related by the 


wing 


body are equation 


and 
C'p ( t (AC pe/C%.) C8, 


where ¢ min’ is the minimum drag 
ocfhcient of the combination (a fun 
tion of Mach number) and (aC ( ) 
is the “drag rise factor” 
tion of Mach number) 
It is helpful in analyzing the data on 


(also a func 


ving-body combinations to consider also 
the relationship between lift coefficient 


md angle of attack 
c; (dC'; 

where (dC, /da),“™ i” is the lift 

Mach 


lea) at 


curve-slope” (also a function of 
number) 

\ third equation involving pitching 
ibout the center of gravity of 


neces 


moment 
the mussile is sary to specify com 
pletely the forces in flight at zero yaw 
ind to study longitudinal stability and 
control, but this problem will not be 
considered here (though its 
indispensable to satisfactory 
guidance of the missile) as this artick 
is concerned only with performance of 


olution 1 


of course 


missiles 


56 








The Author 
Prot Karl D W ood 


analysis of winged missile 
fessor of acronautical engineering at the 
Boulder. H« 


has had long experience in industry and 


author of this 
data, is pro 


University of Colorado 


well ads 


aviation posts as 


government 
teaching, and is the author of text books 
His best known 


distributed 


and technical studies 


books are Airplane Design 
by the University of Colorado Bookstore 
at Boulder, and Technical Aerodynamics 


published by McGraw-Hill 








Data on acrodynamic characteristi 
( min, A C’,a and d da) of 
like hig ] vith 
triangular delta” or ‘ 
Mach 1.50 and Mach 2.02 are given in 
NACA TN 3794 and 3795. These data 
ire indispensable to this problem they 
ontribution to the 
data in thi 
time, the 


Hhi ike i wide range of 


wing it 


irc an important 


body of available 
because, for the first 
flight-test-verifiabl 
not only for test 

onditions and 


growing 
field 
permit iccurate 
to be 


conditions but 


estimates made 
ilso for 
conhguration vhich 1 present munor 
from the test valu 

timate 
help of acer cl 


onhiguration 


departure 
(jood 
vith the 


for conditions and 


m icle 
the or 


which 


im also be 


hati 


represent de] irture from the 
test value by the methods of 
ind synthesis presented her 
The method of anah that 
graphical study is made of departures of 


Wiwaypor 
inalysi 


used } 


FIGURE 1 


data from simplified theory, and the 
departure ire expressed 
illy 1 ill but 


ideration ot the Miajor phi l il fact 


semi-em piri 
empiri with rT 
involved 

It is helpful to stud 
urve-slope dC, /da 
theory is in fai 
the data for wings without bodies, and 
the effects of adding bodies to delta 
small (under 10 in near! 
ill cases reported in TN 3795 that 


im error of 20% is permissible in esti 


first the lift 
be itis mip! 


linear wreement with 


wings ar 


interference if the combince 
desired to within 2% accura 
1O% 2% which is ad 
engineering cstimate 


lift-curve-slopes of 


mating 
result } 
L0% Z 
quate for 

Data on 
wing ind = wing-bods 
I'N 3795 are plotted in Fig 
Uniform scales ed for 1/A 
ind da/ dt resulting in straight lin 
plots for both theory 
onic data 

Note in Fig. 2 that supersonic theory 
ind data also plot is straight line ind 
transonic data (Much 0.70 and Mach 
1.10) from TN 3671 also plot nearly 
straight. Linear 
drawn for 
vond the 
permit reasonable extrap lation 
Mach numbers bevond those for whi 
test data are available 

Data are also plotted in | 
ving-body combinations like th 
Fig. | The changes in lift-curve 
due to adding the bodi ! 

crv small (under 
plotted 


delta 
ombination 
from 
have been u 


ubsoni ind sub 


theor broken have 
Mach 2.4 and Mach 
data, to 


; 


been 


0. be range of the 


pom} 











\ 
4% 


Data are plotted in Figure 2 (top, next page), for wing and missile body 


combinations as these variations, covering a wide variety of delta wings. 
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l Wing dat 
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e with 


one data 


1 and linear 
wing-body combination 


theory | I tl 


ning behind 
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involved 
lift vi" yx 
hodv 1 
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to be 
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@ Lift duc to « 
e Lift duc t 
bod 


t } 
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The lift « 
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idding th 


be veh 


xternal wing 


auc 


portion of wi 
reduced | 
of the lift 
were ii bod 
fraction 


which 
fraction (f 
exist if there 
The cal 
with the bserved data 
3 to lot nears 
(S The m 
f from the best 
Mach number } 


ind the re 


ulated 
l ‘ 
linearh 
iximum depa 
fitting uy t 


seen to be | 


uUnac!i 
ulting error in estimatin 
than 


is alwavs under 4° which is mor 


ick qu ite 


Cross Plot 





number 

hint 
ight 
lation mK 


] 
hile 


th g iph 
limit f thre 
ible 
minimum drag 
ombinations 
frontal area S, are 
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FIGURE 2: Data on lilt 
here. Broken lines ar 
to use 
to adding the 


bodies 


FIGURE 3: lo the 


this semi-empiric il graph ha 


estimate 


weve 


linneuat 


20 25 
2 Eee 








lope 


theory plo nm 


data rather than theory tor w 


small correction duc 


been provided 











Theory, M «= 3 


» Wings sione, M » 50 


2,02 


= Wings elone, M « 


» Wing=body combinations 
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8 1 
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mati 
Tissue 


ood engin ‘ 


md to estimate the bl 
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desirable 
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«9 72s 
Wyle 


ds 


your test dollar 





Money naturally gravitates to where it 
has the most value. That’s why con- 
tractors and vendors in all parts of the 
country send their testing to Wyle. 

Whether for conducting single tests, 
complete qualification programs, or 
entire system evaluations — decisive 
advantages are gained through Wyle’s 
extensive experience, skills and facilities. 

Test your testing. Find out how big 
your dollar becomes with the WYLE 
7-POINT PROGRAM for delivery of a 
complete test job. 

Mail the coupon below for your copy 
of “FACILITIES” which outlines the 
WYLE 7-POINT PROGRAM for per- 
formance/environmental testing. 








{ & attach to your company letterhead 


LE LABORATORIES 
Segundo, Calif. Eastgate 2-1763 


like a copy of the new Wyle “Facilities” 


























i lig 5 igainst th tio of external 
wing areca to body frontal area (S,./S 
hig hows the minimum drag of a 


ving body combination can be closel 
approximated by adding the drag of th 
wing area external to the body to the 
drag of the body, if the wing-drag co 
efhcient 3 uitably increased to take 
iccount of interference effects. For the 
wing-body combinations studied here 


found that a wing-drag coefficient 


itt 
; greater than that of the wing alon 


iccounts for all combination drag co 
cfhaients within 2 of Thi i 
curacy 1s as good as that of most special 
wind tunnel tests and more than ade 


quate for cngincering estimates 
Ihe total drag coefhcient of 
body combination 3 


1 wing 
seen from equation 
i minimum drag cocth 
(aC > 
(C*,.). Thi product may be termed the 
by analogs 
though it 


(1) to mvolve 


cient plus a “‘drag-ris 
induced drag coefhcient 
with theory 


is mor referred 


ubsoni 
often 
sure’ 


wing 
to a i wave 


or “pres drag cocfhcient in super 
onic theory 

Ihe best condition of flight for long 
that the 


approximate ly equal to 


range requires induced drag 


coecthcient be 


the mmimum drag coefficient 
I he drag rise factor for wings alone 
ind wing-body combinations such as are 






msidcred here plotted in | 


function of spect ratio with Mach num 


ber as a parameter. The agreement b« 
tween “drag-rise factor” data and theor 
for wings alone studied here for Mach 


1.5 and Mach 2 is seen in Fig. 6 to be 


onl While the 


faur 


iverage deviatior 
of the experimental points from th 
theory is less than 10%, there are 
few points that are over 20% off. Th 


data on bodies with wings are, however 


less scattering and the increments ir 
drag-rise factor due to the addition of 
bodics to wings appear to be reasonabl 
iccurately —predictabl is shown in 
Vig. 7 

The reasoning behind the drag-ris 
ilculations in Fig. 7 is the same a 
that involved in the lift-curve-slopes of 
hig. 2. It is assumed that the total 
drag-rise may be calculated by adding 
ilgebraically the drag-rise due to ] 
the body, (2) the external wing, and 
(3) the portion of the wing inside the 
body, for which the lift is reduced by 
the factor { which was determined in 
tudying the lift-curve-slopes 

The maximum departure of calcu 
lated from measured drag-rise is seen 
to be about 10%; since this departure 


is systematic, it be 
to the graph 
net crror of under 4% 


can corrected b 


reference resulting in 


which is as a 

















eco ° 
ac 
as Prandtl-Glevert Equation 
20. (not verified) . 
ac 
A= © 
10 Se an a. (Linear Theory) : 10 
b > 8— ax 
- 4 
a a L \ 
.07 r- gee .- 
00 = 2 2 hy = 
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se 
7, 
~*~ 
“ 
M = Mach nlmber ~~ 
i oe ee ee 
025 0.5 1 1.5 2 2.5 3” 


FIGURE 4: Cross plot of Figure 2 


helps to provide coverage of a full range of possible performance. 


against Mach number with aspect ratio as a parameter 
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The vital role of business flying in American economic progress — and vital role of test-proven equipment in busine sircraft fleets 
is discussed with Fisher by Cessna Executives James Herrick, Fleet Sales, and T. Guy Miller, Sal { 


scribe “excellent results” obtained with Champion Spark Plugs during rigoro: flight-testing f wo 
pressurized executive transport and confirm thousands of hours ol ife flying with Cham 


The nation’s business aircraft fleets... 


like the major airlines... 


keep in flight fitness with CHAMPIONS. he 
HERB FISHER 


niernationa 


Noted aviation authority reports on... aviation authority 


¢leran test piiot 


and author 


Operation Business Flying 











Operation 





Business Flying 











Test Pilot Fisher (1), who flew this plane some 
2,465 miles (Wichita-New York-West Palm 
Beach) with one fuel stop, hears of Champion's 
long-life dependability and easy accessibility to 
this Continental engine from Cessna executives, 
Bill Eikenberry and Bill Fergusson (1L/r) 















AMILIARITY with volume testing In looking into the matter with appraisal of the equipment they use 










and selecting of aircraft equip- the National Business Aircraft Asso- I talked with scores of business 

ment by leading airlines sparked ciation, I was struck by the enormity pilots and executives and checked 
my curiosity about product perform- of this non-airline fleet and by its a lot of records to get the perspec- 
ance and preference among indi- importance in service to the na- tive of business flying’s growth to 
vidual units of the nation’s vast busi- tional economy. That the airplane maturity in aircraft equipment ex- 
ness aircraft fleet. is now playing a commonplace and perience. 





















































For here we have a three-fold increasingly vital role in American In singling out a representative 
operational contrast between civil business and industry was evidenced functional plane part to trace in its \ 
aviation’s two largest bodies: Unlike everywhere at the recent N.B.A.A development and modern-day ap- 
the airlines, the great armada of Annual Convention in Miami, Flor- plication, | was struck by the over- 
private craft in the business aircraft ida, attended by more than 600 whelming preference for Champion 
fleet comprises nearly every make pilots and executives from over the Spark Plugs in the multipurpose, 
and model; individual business fleet country. In my 28 years in aviation, multitype business aircraft fleet. The 
crews themselves often rate per- I have never met any group more sizable cross section of pilots I ob- 
formance and determine selection enthusiastic about the utility of the jectively polled said they settled 
of their own aircraft equipment; and airplane as a safe, efficient work- on Champions after extensive peri- 
individual companies put their com- ing tool, Nor have I ever met pilots ods of trial-and-error with various 
pany-style planes to a variety of use more keenly aware of their serious types of spark plugs. They de- 
quite beyond that of the airlines responsibilities regarding objective scribed familiar engine problems al- 


“Champions afford maxi 
mum utilization of our 
equipment. Champions 
trouble-free operation 
unquestionably ontrib 


Chief Pilot Robert J K usse 
Fruehauf Trailer Company, De 
tron recipient of N.B.A.A 
Million Miler Safety Award 
reports: “Our fleet (Lodestars 
D. 18's, Ventura, Norseman 
Mallard and Bell Helicopter) 


is tailored for specific needs 


utes to our high degree 
of on-time departures, 
an essential requisite in 
operation of a busimess 
fleet Gerard J. Eger 
Secretary, International 
Harvester Company 
Chicago ind 1 board 


director of the N.B.A.A 


Champions, we find, are tailor 
made for all our specialized air 
craft and we use Champions 
in all. Never had any plug 
problems with Champion 










Dale Westfall, Chief Test Pi We received a Safety 
lot for Cessna Aircraft Com Award for flying 4,272 
pany, Wichita, Kansas, points 894 miles without mis 
up company poli regard hap. Contributing to that 
ing the new 4-engine Cessna record was the use of 
620 Our top test-flight per Champion Spark Plugs 
formance with the new 620 We've had no plug 
has included use of Cham trouble for six years — 
Mike Murphy (1), Flight Operation pions from the beginning since using Champions.” 
Director, Ohio Oil Company, Findlay, My chief mechanic and I Ralph E. Piper, Chief 
Ohio, tells Fisher: “We've used Cham have found Champions per mics Stewsentn (teal 
pions for many years without prob formance-perfect cal Corporation, St 
lems. I've been in this flying business Louis, and a board 






a long ane time, and I know Cham director of the N.B.A.A. 
pions are tops 






A special report 


for Champion 


Spark Plug Company 


leviated only by proper application 
of Champions 


This singular experience with 
nearly all types of aircraft equip- 
ment—to procure the best parts 
possible for maximum efficiency in 
a wide variety of flying operations 
by a wide variety of plane types 

is synonymous with business flying’s 


spectacular development 


Few companies realized the ad- 
vantages of operating their own 
business aircraft prior to World War 
Il. Aviation equipment studies were 
unheard of in private business and 
industry. Of a total of 4,460,000 
hours flown by all non-airline utility 
aircraft in 1941, only 250,000 hours 
were for business purposes while 
some 883,000 hours were recorded 


for pleasure flying 


At the war’s end, however, with 
booming business competition and 
a shortage of airline transportation, 
ingenious business executives SuUp- 
plemented airline travel with com- 


pany-owned and operated planes; 


“Champion Spark Plugs are synonymous with 
dependability Charles Morri (xn), Chief 
Pilot, Socony Mobil, New York, tells Fisher 
(cL). “Our 28-plane fleet operates all over the 
world. Champions guarantee top engine per 
formance under any conditions.” W. R. Dott 
(Center), Chief Pilot, International Harvester 
Chicago, report Our fleet flies 800 hours ¢ 
year per plane. We've used Champions f 
the beginning of our wsiness flying 10 
ago and never have had any trouble with them 


an impressive 


many were former military transport 
And such questions as, “What's the 
best equipment for us the best 
spark plugs, for example? 
commonplace 

Private companies were then in 
the business of aircraft maintenance 
rheir plane crews found themselves 
in almost daily involvement in the 
procurement of aircraft equipment 
suitable to the company’s specialized 
needs regarding plane types and 
operational purposes. Duties of the 
tailor-made fleet ranged from execu- 
tive travel in multi-engine jobs to 
cross-country industrial map-making 

In 1955 the nation’s vast business 
fleet had reached maturity in the 
application of aircraft parts and 
equipment to its varied operation 
Our little barometer of trial-and 
error product success — the Cham 
pion Spark Plug — had come into 
its own as an almost exclusive spark 
plug in many types of aircraft en 
gines. Business flying chalked up 
4.300.000 hour 


And the hours con- 


that year alone 


Nowhere in the 
gram has the DX 
plete engine ont 
0. We tarted 
program plus 94 
off horsepower wit 
n cont 1OuUS 
urplane has s 
ther ind itt 
uur CT 


pilot oO 
World Airwa 
H. ¢ Wall 
International 
Chief Pilot f 
York ind ¢ 


became 


tinue to climb, holding promise ol 
5.700.000 hours bv 1960 

00.000 hours by 1965 ind 
Y YOO O00 hours by 1970 

Thus, the small, almost insignifi- 
cant busine urcraft fleet of the 
early 1940's has become the mature 
giant of the late 1950 overshadow- 
ing every other development in the 
held of tran portation—a gro vth rate 
paralleling the progress of far- 
sighted industry and business. The 
business executive salesman and 
engineer found new mobility—6,000 
airports for his access by company 
plane as compared to but 600 ter- 
minal airport available by domes- 
tic Carriers 

loday rnc 6,000 compan are 
using approximate! a 1) private- 
y owned aircraft to transport theu 
personnel and customers ind im 
many cases cargo, in the daily con 
duct of busin Some 2,400 ar 
multi-engine aicratt, most of them 
equipped with the very latest in 
navigation and electronic equipment 


vell a vith Champion Spark 





Plugs. There are also 19,000 single- membership includes some 400 lead- N.B.A.A. Safety Awards represented 


planes and helicopters in ing business organizations operating 121,908,052 hours of flying com- 
more than 1,000 aircraft, over 600 pletely accident-free. Pilots emphati- 
of which are multi-engine. cally told me that the attainment 
of such safety records would not be 


engine 
business operation. The entire busi- 
ness fleet’s record of safety and 
dependability is testimony to the Champion staunchly endorses the 
proficiency of the pilots and effi- N.B.A.A 
ciency of the aircraft and equipment Proof of the N.B.A.A. member 
they use companies’ adherence to the prin- 
Closely tied to the success of busi- ciples of safe operation of depend- 
ness flying is the N.B.A.A., organ- able aircraft and equipment lies in 
ized in 1947 by 13 members oper- its annual Safety Award presenta- 
ating 19 business airplanes. The tions. Twenty-nine pilots who had 
N.B.A.A. represents the aviation in- flown more than 1,000,000 miles helping me obtain information at 


terests of its members, presenting each without accident or injury were the Miami Convention, I wish to 
thank Bill Lawton, N.B.A.A. execu 


possible without the cooperation 
of the ground service operators 
throughout the country . . and 
without the top-flight parts and 
equipment of American industry, 
such as Champions 


For their excellent cooperation in 


a united front in matters requiring honored at the Miami convention, 
organized action to improve aircraft, as were 26 companies that had re- tive director, and his cheerfully 
equipment and service, and further- corded a total of 47,036,788 con- efficient secretary, Corda Mae 
ing the cause of safety and economy secutive accident- and injury-free Cearnal, better known as “C.M.” 

in business plane operations. Present miles flown with business aircraft. — HERBERT O. FISHER 


CHAMPION CONGRATULATES RECIPIENTS OF 1956 N.B.A.A. SAFETY AWARDS 


® “* > | 

’ r. » _ a 7 a AY ’ 
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aed ° i wif 


Some of the pilots receiving N.B.A.A. Safety Awards for flying more than a million miles without accident or injury. Center is Miss Pat Walker, 
“Miss Business Aviation of 1956," and at her right, J. V. Swanson, Chairman of N.B.A.A. Awards Committee and Chief Pilot for Sears Roebuck. 


: 


N.B.A.A. Member Meritorious Safety Awards 
1,000,000 OR MORE ACCIDENT- AND INJURY-FREE 
MILES FLOWN IN BUSINESS AIRCRAFT 


N.B.A.A, Member-Pilot “ Million-Miler” Safety Awards 
1,000,000 OR MORE ACCIDENT. AND INJURY-PREE 
MILES FLOWN IN BUSINESS AIRCRAFT 


CONSECUTIYV 
NAME Of 


NAME 
ORGANIZATION 


ORGANIZATION PLANE Mi 
Mil iON MI 5 w 

LO N 
Anchor Hockinc Gtass Comrorarion, Lancaster, Ohio 


Romer ft i ’ show i) Company, Tu 


Rao As ; ten ) Hharve Ammco Sipe ORPORATIO Middictown, Ohio 


bore, North Care 

loledo, Ohio 
Prano s o Né New York, N.Y 
f exas-Blinois Natural Gas Pipeline Co., Chicago, I Cotumata-GEn San Francisco, Cal, 
Krochler Mfg. Company, Naperville, 1 
Hercules Powder Company, Wilmington, Del 
Fairbanks, Morne & Go., Chicago, 1 
Anchor Hocking Glass Corp., Lancaster, Ohio 
tniversal Moulded Products Cor; Phila., Penn M6 
Westinghouse Electric Corp., Pittsburgh, Penn O00 


Ie A Demi tine or ‘ Iyvler, Texas 

Easex Wine Corporation, Fort Wayne, Ind 
Isso Suirrine ( ‘ New York, N.Y 

S. J]. Gaoves « So o.. Minneapol Minn 
Heaceces Poworr Courany, Wilmington, Del 
Rona ss Fruchaul Trailer Company, Detroit, Mich ol Houisy Cassvarror ¢ ‘pany, Van Dyke, Mich 
J. Seri.pon Thatcher Glass Mig. Co., Ine Fimira, N.Y 

c J. Lun International Paper Co Mobile Ala 


INTERNATIONAL Harvester Company, Chicago, Il. 
I PRNATIONAL Parrr Company, Mobile Ala 
Keornten MANUFACTURING Co., Naperville, I 


S. M. Maxwet Burlington Industrie Tine Greensboro, N« 
Minvearotns-Honrywrett Reovtaror Co., Minneapolis, Minn 


BR. Owen Mayririo Hercules Powder Company, Wilmington, Del 
Gromce fF. Mevens Monsanto Chemical Company, St. Louis, Mo MINNESOTA MINING AND MANUPACcTURING Co., St. Paul, Minn 
N. LL. Meron Minneapolis Star & Tribune, Minneapolis, Minn Monsanto Cuemicat. Company, St. Louis. Mo 

Rairn 1 river Momanto Chemical Company, St. Louis, Mo 152.00 Owzns-lessnow Gusss Company, Telede. Obie 
G. P. Rinva Delta Drilling Company lyler lexas 044.000 


Neison U. Roxes Procter and Gamble Co,, Cincinnati, Ohio > 200 GOR 


Iue Proctrs « Gamate Company, Cincinnat Ohio 


Tuomas }. Scuunrs International Harvester Company, Chicago. Il 140.969 SourTnmeRn Narurat Gas Company, Birmingham, Ala 
G. W. Surewoon Briges Manufacturing Company, Detroit, Mich 182.060 Texas Gas TRANsMission Corporation, Owensboro, Ky 


019.094 Pexas-Iitinon Narorat Gas Pirewine Co., Chicago, Il 


Oavite ft SPARKS Holley Carburetor Company, Detroit, Mich 
D. M. ter { S. See! Corporation, New York, N.Y 

R. N TwMURSTON Monsanto Chemical Company, St. Louis, Mo 
Cc. H. Vow Hotien Union Bag Camp Paper Corp., Franklin, Va 


THOMPSON PRropuct Ine Cleveland. Ohi 
I pp States Sites. Comporarion, New York, N.Y 


itt ttt ie ee ee ee 


Universat Moutpen Propucts Corroration, Philadelphia, Penn 


CHAMPION SPARK PLUG COMPANY 
TOLEDO 1, OHIO 
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FIGURE 5: Data on minimum drag coefhcients of wing body combinations based on body 


frontal area are plotted against ratio of external wing area to body frontal area 


urate a prediction as lift-curve 
Extrapolation to Mach 
ond the tests is, of course, 


iccurat but the 


lop 
numbers be 
always k 
drag-rise’”” is usually 
I than half the total drag. so the a 
uracy of prediction of total drag is mor 
than twice as good and, for this set of 
onhigurations, very satistactory for mi 
ile performance estimates 

With wailable for esti 
mating re urately the 
ical cocfhcient in the 
( ind ¢ 
formance timate of 
lig. | r only the geometry of the 
onfiguration and the 
fl olit 

Such an « 


micail now 


isonably ac numer 
equation for 
it is possible to make a per 
i mussile simular t 
knowin 


conditions of 


is #IVCTI be Ow 


ESTIMATE EXAMPLE 


An illustration of the use 
lata in solving the problem ot 
timating the performance of a hypo 
thetical winged missile 
ightly different 


ChOW 
@ Data: A missile is like Fig 
the following important respect 
1) The wing dimensions are |] 
those of the model tested. Full 


dimen 1On i! 


timate 


of the fore 


omg « 


similar to (but 
from) Fig. | 


gyiven 


I Cini 
chord at root 
4.10 ft. S, total wing area, in 
luding port mside of hod 
11.2 ft.*; A 2.69; « 3.40 

2) The body dimensions are onl 
those of the model tested 
lull scale dimensions are d bod 
hameter 15 in 1.25 ft; § 
body frontal area 0.7854 x 1.25 
| 23 tt | body length 

9.18 ft.: R radiu 

110.2 in.. tangent to the bod) 
ift of the nose; S, wing 


of bod dc, — (d 


pan 


Z ft 


finn 


110 mn 


ot OgIVe nos 


‘ ~ 
7.9 IN 


rea in ide 
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0.60 
Ihe missile flies at M 
instead of the Mach 
vhich it was tested 
4) The missile weighs 1,500 Ib 
including 500 Ib. payload and 500 
lb. of fuel lurbojet 
ire to be added at locations to be de 
(probably on the 


umber it 


pow rpl int 


termined 
hips 

e Problem is to estimate (a) the net 
thrust required from the powerplant 
flight at Mach 2.5 
iltitude, and (b 
if the 
fuel con 


hour pe I 


Wwilg 


to maintain level 
it 40,000 ft. standard 
the maximum range of the missile 
jct powerplant har i specih 
umption of 0.5 Ib... fuel pes 
lb. of net thrust 

@ Solution (obtaimabl it is h yped bi 
mv undergraduate tudent of 


cngimecnng having acc to 


cro 
nautical 
the foregoing information 

\ kirst estimate the 
namic characteristi f th 
it the pecihed Mach 
glect Reynold 
the present thes im ie 
by the 


more 


number 

include 
methods of reference if a 
iccurate cstimate d | 
Thi requir imple 

the three icrodvnami 
ai¢ da ( ind (AC 
vhere the ubscript it 
ombination of wing md 
When this ha 
1) and 
numerical 


"To « 


notes the 
bod 
been don equation 
can i itten with 
cocfhcient 
timate d( da, read im big 
for A 7 and M > a theo 
retical value of 0.033 for the wing 
from the relationship between 


theory at M , esti 


ilone; 
data and 

mate that 
dl da we 


in experimental ilue of 


yl be light! higher than 


thi \ { lo estimate the 
lift-curve-slope due to the 
iddition of the body, consult lig 
+: calculate . Ss.) 0.16: read 
in big. 3, for M . @ 0.75 
calculate iS 0.058 
1.23/0.035 11.3 0.15; calcu 
late a le i on. ae oe Ss 
'S.i/9 0.60 + 09 
0.40 


rection t 


0.18 
1.09; then calculate a 
1 09a. 1.09 0.035 0.0 
lor test Mach 
robably he 
1.001 of the correct valu 
#f the uncertainty of Mach 
exti ipolaty n on f, the error is judged 
to be possibly 5% Hence, the esti 
mated lift lope is 0.03 
0.002, and the lift 


hon 1s 


numbers this would 


within 
Because 


number 


within or 


CUTIVE 


cocfhcient equa 


( O.038a « 
lo estimate C ( 
ast ©... 0.014 from the 
data in big > at Mach | 
Mach 0. Then calculate S S 
Deol S./5,) 0.60 1] 
1.23 Lhe estimated (¢ 
without wings) is 0.13 at Mach 
Increasing C,. by 3 " 
the other data ileulate ¢ 
0.13 0.014 
based on bo or ( 
0 ] 0.0 


timate 


based on 
wing areca 
lo estimat the drag-rise factor 
4 estimate first from lig. 6 
Ane ilone at Mach 
mad A is U by in 
terpolation). Data at Mach 1.5 and 
\l U ar cement with 
usually within 10 
thi ispect ith Ihe 


the effect of 
} 


Viti} 


n fan agr 
theory ound 
orrection for 
iddition of bod 
xe made | means of the equation 
given im | Items m thi il 
culation follow 

® Body Factor 


Mop | 23 
0.0010 

11.5 

O.075 


© External Wing Factor 


i ‘ ( ) 
os ota) 
( os ) 
O24 
0.038 
© Internal Wing Factor: 
\/ 
( ) O58 * 0.40 » 
( ass ) . 
U7 0.12 
0.03% 
Adding thy 


calculated 


Mp 
C1. 
Adding the 


tween 


three factor 


0.08 + 0.29 + 0.12 «0.49 
ime di crepancy be 
combination calculations an 
measured drag-rise factor 





May be You 
should look 
into this 


I Datin 
| Cal tet 


a). Weel 


f J] MANUAL 


DARNELL 
MANUAL, 


p> CASTERS AND WHEELS ~<a 


RUBBER TREADS .. . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION .. . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings ore 
provided for quick grease-gun lubrication. 


STRING GUARDS. . . Even though string 
and ravelings may wind around the hub, 
these string quards insure easy rolling at 
all times. 


Consult the Yellow Pages 


DARNELL CORPORATION, 


DOWNEY (105 ances yUNTY ALIPOONIA 
60 want 1, NWEW YOer 1). wiw Tr 


6 NORTH “TOM STOHET. CHICA ‘ 
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FIGURE 6: Drag rise tactor for wings alone and wing body combination 


function of aspect ratio with Mach numbers as a parameter 
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FIGURE 7 
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ENGINEERS: Contact our Technical Placement 


Manager for employment data 
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Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 


Wide Grip Range « Positive Hole Fill 
High Clinch * Uniformly High Pin Retention 
Positive Inspection 


For additional data on the new Cherry “600” Hi-Strength, Hi 
Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 


Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Lid, Gananoque, Ontario 





FIGURE 8: Colorado students, using this 
data, built this vehicle, the “Irregulus 


Bomb 
Guidance 


Fuel 


wal 4 
sa 


FIGURE 9: Possible interior arrangement of 


student missile is shown. 


body interference Hence, a series of 
intermediate wing areas must also b« 
assumed and the minimum drag wing 
of this aspect ratio found by trial. As 
pect ratio may be similarly optimized 


THE IRREGULUS MISSILE 


Students at the University of Colo 
rado have undertaken studies of thi 
sort and come up with the missile con 
figuration photographed in Fig. 8 and 
christened Irregulus (without apologies 
to Chance Vought, whose representa 
tives visited us and secmed amused 
Possible interior arrangement of the 
hypothetical missile is shown in the 
mock-up built for public display and 
photographed in Fig. 9 

Some visitors have suggested the nam« 
Comare as more appropriate than I 
regulus, as the resemblance to the Bo 
marc missile is more striking, and the 
University of Colorado as well as Bo 
ing has ties with the University of 
Michigan, which gave the M to Bomarc 

While the Irregulus looks plausible 
it should be admitted that the optimiz 
ing process described above was dis 
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continued in favor of production be 
cause of delivery date deadlines. Some 
professional missile ‘manufacturers will 
admit that some of their optimizing, 
tec, has had to be postponed in favor 
of delivery dates. 

Ihe point is that relatively inexpen 
enced persons can develop fairly good 
missile designs with a minimum of 
aerodynamic background if they have a 
good collection of data on wing-body 
combinations. The NACA is certainh 
to be commended for starting a pro 
gram of this sort, and it is hoped NACA 
will be able to attract the manpower: 
to continue it. Optimization of the 
Irregulus was fairly obviously discon 
tinued not only for production; the 
vecessary data were not available even 
if there had been time. 

More data are needed; only 24 points 
have been plotted herein; 240 would 
be more convincing. Some wing data 
with the same planforms but different 
wing sections are in disagreement with 
the data given here; the effect of wing 
section needs investigation, but a worthy 
start has been made 














Excellent hole filling characteristica of Cherry 
“700” rivet are shown in cross section photo 
above. Test piece also demonstrates that various 
material thicknesses can be riveted successfully 
with rivets of identical length. Lower illustration 
shows high clinch attained with ‘700" rivet 


Swedes Fire First 
Naval Unit Missile 


Sweden continues to debate how 
guided missiles will fit into its defense 
program. One concrete disclosure amid 
the outpouring of opinion is that the 
Swedish Navy recently fired its first 
guided missile for use against naval 
units from a destroyer 

Development work on missiles began 
10 years ago in Sweden, but appropria 
tions indicate it has been on a modest 
scale, an indication which has created 
demand for a reorganization 

One military man, Col. Harald Jent 
zen, emphasizes that only absolutely 
necessary and cconomically realistic 
projects should be included in the 
Swedish program, and that as many 
such weapons as possible should be pur 
chased abroad 

In Britain, where the government 
formally announced a_turn-to-missiles 
policy, the Society of British Aircraft 
Constructors, proclaimed at the same 
time that the British Aircraft Industr 
now has these missiles for sale 
© Fairey Fireflash, air-to-air missile be 
ing promoted in NATO nations 
¢ Bristol Bloodhound,  ground-to-air 
weapon 
@ De Havilland Firestreak infrared hom 
ing air-to-air missile 

Ihe Armstrong Whitworth sea-to-air 
weapon Seaslug may also become avail 
ible for export when a full production 
order is placed following further trials 

Swedish views favor construction 
work being left to private industry in 
the strictly limited type program envi 
sioned 
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CHERRY "700”* Aircraft Rivet 


Gives More Effective Fastening 


The ‘*700” rivet is versatile 
and in many cases one length 
of each diameter will cover all 
thicknesses of material. Also, 
the sheet hole size is not criti- 
cal as with other rivets since 
the design provides positive 
hole fill even in oversize holes. 
The stem always adjusts to fill 
the hole which affords high 
stem retention independent of 
hole size. 

The manner in which the 
“700” rivet is set provides high 
clinch by drawing the sheets 
together tightly and uniform- 
ly. When the “700” rivet is 
set, the stem shoulder protrudes 
above the rivet head and gives 
visual indication that the blind 
upset is properly formed, the 
sheet hole is filled and the rivet 
is properly set. 

*Patents issued and pending 


The “700” rivet is available 
in countersunk and universal 
head styles in a wide range of 
diameters and lengths. It is 
installed with standard Cherry 
rivet guns with controlled 
stroke pulling heads and acces 
sories. 

This fastener advancement 
is a typical example of how the 
Cherry Division has paced the 
industry with new and im 
proved fasteners and the tools 
and accessories for applying 
them—all of which are de- 
signed, developed and pro- 
duced in the Santa Ana plant 

For technical data on how 
the Cherry “700” rivet will 
give you a more uniform meth 
od of fastening, write to Town 
send Company, Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 


CHERRY RIVET DIVISION 
9 SANTA ANA, CALIFORNIA 
Townsend Company 
OW) RSTABUSHED 1816 © NEW BRIGHTON, PA 


in Canada: Pormenter & Bulloch Manufacturing Company, Ud, G que, Ontario 








Work Begins 


By Irving Stone 


Cooke AFB, Calif.—Ground-breaking 
ceremonies here initiated construction 
of the first strategic ballistic missile base 
in the United State 

Primary mission of the facility. a 
ording to Brig, Gen. Osmond Jay Rit 
land, vice commander, Western De 
clopment Division (ARDC) who 
pearheaded the ceremonies, will be to 
provide training of ballistic mis ile 
units. Second mission will be to provide 
n operational facility for imtercon 
tinental ballistic missilk 

At some future date, after Cooke 
AB operation gets underway, there 
vill be a phasing of the total effort to 
Strategic Air Command 


Three Divisions 

Missile itself is only one-third of the 
total effort for attainment of ballistic 
missile capability, Ritland declared. An 
other third of this effort is in the ground 
upport equipment, and the remaiming 
third is allocated to technical faciliti 
uch as launch platforms, control sta 
tions, storage facilities and other sup 
porting structure 

Modernized runways will he con 
tructed at the base to provide air 
terminal facilities in support of the 
ballistic missile activity, Ritland said 

In buseal 1957, about $30 million will 
be spent on Cooke construction and 
rehabilitation, and a similar amount will 
be expended in 1958. ‘Total program 
effort will approximate $100 million 
in the foreseeable future, Ritland r 
Ve iled 

l'imetable pro les that by Decem 
ber, 1958, several thousand military and 
civilian per onnel will be housed in the 
encral area of the facility. Approval ha 
been obtained from Department of Dx 
fense for construction of S5S0 ¢ ipehart 
houses on Air Force property. Work 
vill start on these units in September 
ind is scheduled for completion by thé 
end of June 1959 The ¢ house vill 
not fulfill all needs, and more will be 
necded by December, 195 for off-bas« 


iccommodation 


Unit Assigned 

Commander of the Cooke comples 
will report to Maj. Gen. Bernard A 
Schnever, WHD commander. Already 
ictivated at Cooke is the 392nd Air 
Base Group (only 15 people now) to 
provide initial and continuing main 
tenance and support as base construc 
tion progresses. Other squadrons will 
be added to this group for support 
functions, and eventually _ training 
squadrons will be installed 

Ballistic missiles in the Air Force 


68 


on First IRBM-ICBM Base 


AERIAL view shows Cooke AFB headquarters area, being renovated for billeting. Reserva 
tion is about 168 mi. northwest of Los Angeles on Pacific Ocean. The first U. S. strategic 
missile base, the facility will primarily train ballistic missile units. Its secondary mission is 
to provide an operational base for ICBMs. In Fiscal 1957 and 1958, $30 million will be 


spent cach year for construction and rehabilitation 


TOPOGRAPHIC MAP shows Cooke AFB. and the surrounding area near Lompoc, Calif. 


Primary mission of base will be to train ballistic missile units. 
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13 more VISCOUNTS ordered by 


TRANS-CANADA AIR LINES 


Mr. Gordon McGregor, President of Trans-Canada Air Lins 
adding thirteen new Vickers Viscounts to 
tot Viscount fleet now on ordet 


LOLa y 


Mr. McGregor 


tnew fleet Sines 


in Novembh« r, 1952, TCA’ 
have already been delivered opinior 


is by a very wide margin the be commert 


Why TCA bought more Viscounts... 
first ear of Visce t ovel 


toa record 7 
df 


\ tl | va card th ““ turbo-prop VICKERS 
=  ISCOUNT 


LIP ithe O wa 
BY FOUR ROLLS-ROYCE DART ENGINES 


; a ‘ 
WICKER S-ARMSTRONGS (AIRCRAFT) LIMITED © WEYBRIDGE, ENGLAND + MEMBER COMPANY OF s oO 
#s wi. 


’ 
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OAKITE puts a “ceiling” on 
plane cleaning costs 


Oakite’s 50 years of cleaning experience are now at the 
disposal of the Aviation Industry. Famous for research 
and service throughout industry, Ockite brings new 
economy, new efficiency to maintenance cleaning of 
planes. For example. 


== Sr et 








... cleans 
planes 
from nose ~ 


to tail 


OCAKITE COMPOSITION No. 74 is a Put it up "alle" local Oakite Tech- 
powdered detergent that has excep- nical Service Representative to show 
tional cleaning properties yet remains you how Oakite cuts cleaning costs. 
perfectly safe for all airplane surfaces. Meanwhile, write for new booklet 
a , F-10059 on airplane main- 

In addition to providing easy, econom- 

tenance cleaning. Oakite 
Products, Inc., 55 Rector 


Street, New York 6, N. Y. 


ical fleet washing of aluminum surfaces, 
this material proves ideally suited for 
cleaning of vinyl walls, plexiglass, 
painted surfaces. Windows, too, dry 
brilliantly clean without streaking. 


This detergent is mixed with water ot OARITE 


" (cy) 
economical dilutions as low as 3 oat? 
oz/gal. It leaves no film; rinses freely, Export Division Coble Address; Ockite 2s 


completely. 
P y Technical Service Representatives in Principal Cities of U. S$. and Caneda 





{ ) AIRCRAFT ATUBING 


Behe “4 


Pay 


SERVICE STEEL 


program—intercontinental range Con 
vair, Atlas, and Martin Titan and inter 
mediate range Douglas Thor—along 
with the ground support equipment 
phase of the effort are well under way 
and proceeding close to established 
schedule, Ritland said 

WDD, established to expedite the 
top priority Air Force ballistic mussile 
effort, is complemented by Au Matericl 
Command's Ballistic Missile Office to 
expedite procurement and contractu il 
matters, and Guided Missiles Research 
Division of Ramo-Wooldridge Corp 
which is responsible for systems engi 
neering and technical direction of the 
overall program 

Atlas and Titan ICBMs are closely in 
terrclated to the point of using man 
common components, even though the 
represent two different design ap 
proaches to enhance the probability of 
attaining early operational capability 


Prime Contractors 


There are now 16 prime contractors 
in the Air Force's ballistic missile effort 
together with study and various other 
contractors and government agenci 
supported by more than 200 major sub 
contractors 

One of the most difficult problems in 
the ballistic missiles field is develop 
ment of a nose cone to withstand tem 
peratures generated by hypersonic re 
entry speeds. General Electric Co. i 
contractor for the Atlas nose cone 
Avco Mfg. Corp., Everett, Mass., an 
other nose cone contractor, has been 
conducting research with large shock 
tubes to simulate re-entry. Third mem 
ber of the nose cone team, Lockheed 
Aircraft Corp., has gathered re-entr 
data with the X-17 test vehick 

Hypersonic test vehicles launched at 
Holloman Air Development Center by 
Acrophysics Development Corp., als 
have yielded re-entry data., 


Terrier Launching System 
Contract Awarded by Navy 
Northern Ordnance Inc., Minneapo 
lis, has been awarded $23 million in 
Navv contracts to build launching 
equipment for the ‘Terrier anti-aircraft 
guided missile Ihe systems will be 
installed on new aircraft carners, guided 
missile frigates and the Navy's first 
nuclear-powered guided missile cruise: 


Decaborane Production 
Begun at Nevada Plant 


American Potash & Chemical began 
production of decaborane in pilot plant 
at Henderson, Nev. Decaborane, a 
high-energy, compound of boron and 
hydrogen, generates 25,000 Btu./lb 
has possible aircraft chemical fuel 
application 
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Patet ae pire) 


COCKPIT SIMULATOR and analog computer are used in B-58 flight control system tests 


B-58 Simulator Program Aided 
Development of Control 5) stem 


Ft. Worth—Convai Hig! B-55 control 
ba iC tool ili th \ ilu 
B-58 flight contro 
tem. The machine has als pre 
valuabl of preflight 
tion for B test pilot 
With the B 
was able to “fly” the 
on the 
tually made it 
ber with B. A 
test pilot, at the 
Devek 
tem can be 
with an F6l 
mittee for Acronauty 
tory through u 
with other aircraft 
tests in the imulator. ber 
closely with 
the entir 
Control 
im 195 wher 


Usihig’ i 
simulator a i 
opment oft the 
mcan miliariz 
ulate 

uperjon 
ground for two vears befor t mW rom he ae 
first flight | t No ted vith the 
kernickson, Convair chu burst ht of tl 
control it in the sumulat 
it of the 3 ontre test flight 

traced trom 
it National Ad ( 
Arn While the 
sequent flight te wasically lim 
ound flight the delta 


| 
praca 


ypiiie 


; 


ind earth! 


cters obtained in wine 
mulated the embr 
charactersti ith a sy 
rok at Ame Similar fli 
ducted at A th an I 
Va mor muabd he il 
is turbine 
Then Convair went t 
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cially ngged | 
teristy iH 
tick characteristx 
ur-Cornell-Au 
air Imulator 


ened for d 


pe vered 


iborator ind 


94 to simu 
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GEROTOR aircraft pump 
can handle several differ- 
ent fluids and functions 
simulianecously 

The unic cor 
Gerotor ty jump 


struction of the 
permit aircraft 
to oe veral 
pumping Tur or in a single p 
ingle pad and 


System mm bine ‘ 
imp 
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driven by a s nhatt 
> Basically « orm of 
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internal pear 


oniyvy two rhe 


ies too nan puter and = the 
“mi ing’ too rovide a chamber to 
move tuid n the intake to the 
discharge r. 1) The volume of 
the ar mu . by the 
of driver teet and sd 


the quantit j imped 
FIG 
> Both Gerotor cleme Rete are 


haft. T) 


int 


determines 


perm 


“A FIG 


» Diversified systems 
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Model 
10015 
Subcarrier 
Oscillator 


Surveillance at 
Super-Sonic Speeds 


Especially chosen as a vital telemetering 


component to meet the stringent re 
quirements for Convair’s high-flying 
USAF B-58 Hustler, the Hoover Model 
10015 Subearrier Oscillator is the pre 
cise observer of a variety of flight test 
data. This unit reliably provides sta 
bility with variations in temperature, 
altitude, shock, vibration and humidity 
Compact in size (14x 1x4 %uinches), 
the Model 10015 is now being produced 
in substantial quantity. Detail specifi 
cations, price and delivery will be 
furnished promptly on request 


Write to Dept. SC-1 

HOOVER 

ELECTRONICS 
y/ COMPANY 


3640 Woodland Ave. + Baltimore 15, Md. 


Subsidiary The Hoover Compeony 
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CLOSED CIRCUIT TELEVISION is used along with the analog computer in control checks 


imulator with prototype flight system, 
md four months before first flight an 
ctual B-58 flight tem 
in the mounted on the nose of the simulator 
5 hours on the simulator before h in front of the left side of the wind 
fiew the B-5S hield to show the pilot aputer 
Simulator ¢ le | in Ch from the computer roo ( 
of the B flight ny tm | econd ‘T'\ ircuit show 
pilot ockpit i 


provide added information for system 
evaluation 

installed Closed circuit television ct 
mnulator berich n had about 


oom what the dynamic ta 
throttl vhich i i¢ ! 1 Ih 
ite engine thrust equipped with an interco 
Cockpit control nuked » al The simulator could 
tual B mtrol Dow the basis for a_ traimung 
mtrol linkage package ! ns dam} the bomber. Such a tt 


8, autopilot se feel spring ‘ impler than ( 
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imulator installati 


ranical Ta ingement mutator si it 
transimiutt | { exten 
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iding ol 
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ENGINEERING BULLETIN 


ON MICRO 


BEARINGS 


Miniature Instrument Ball Bearings 


>. 


FIG. 1 Principle factors involved in fitting 
Jurnished by the Baker Co., Maplewood 


Waine 


quickly 


As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involve 
the clearances between the di 
ameter of the housing and the outside 
diameter of the bearing; the bore of 
the bearing and the diameter of the 
shaft. Obviously, proper handling and 
fitting an important factor in as 
sembling the bearing to both shaft 
and housing 
Arriving at workable clearances is 
the subject of this bulletin. 
RECOMMENDED FIT 
In view of the absence of 
for shaft and housing fits 
bling instrument bearings, 
experience 


inside 


is 


standards 
in 
this 
based of 
heavily involved in fitting 
For example, the , 
terference fitting tighter 
line not recommended 
jority of applications. 
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sheet on users 
who are 


problems 


is 


use of 11 
line to 


the 


than 


for 


ma 
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8 247 24¢ 


The achievement of the desired fit 
by dimensioning is illustrated in Fig. 
2. The ID is represented by 
the top blocks and the shaft OD is 
represented by the lower blocks. Such 
a block diagram could also be applied 
to housings and bearing di- 
ameters. In this block diagram, it will 
be noted, the bearing ID repre 
sented by a 0.0002” tolerance with a 
similar tolerance for the shaft. A 
resulting fit of line to line to .0004” 
loose is shown 

An interference fit 
line to suggested 
lowing reasons: 
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SUNDSTRAND DRIVES 


insure peak efficiency for 
400-cycle electrical system 


on KC-135 Stratotankers 


The Air Force's new jet transport tanker, the Boeing KC-135, matches 


the performance of jet combat aircraft to provide taster, more ethcient 


refueling. This, in turn, extends the potential striking range of both 


fighter and bomber aircraft. The Scratotanker’s 400-cycle, automati 


paralleled electrical system is driven directly from the engines by 


Sundstrand Constant Speed Drives. Reliability inherent in the custom 


design of the Sundstrand Drive insures peak performance for the K¢ 


in Carrying out its vital mission. Its light we 


if provide mMaximu 


flight Ca} ability Aj | lication ot Sundstrand Driv 
tanker with a high-capacity 


record for reliabilicy 
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Yow Specs have changed | 


7357, Libbey ‘Owens*Ford Glass ( ompany, 608 Madison 
Avenue, Toledo 3, Ohio. 
ALSO ASK FOR A COPY OF The Original Americar 


Army Contract for Aeroplanes suitable for framing 


the Department of War issued 
’ flying machine. 


yy December 2 >, 1907, 
specifications for a “heavier-than-air 
Here’s an excerpt from one of the specs 


“The flying machine should be designed to have a 
speed of at least 40 miles per hour in still air...” 


Today, this kind of speed is strictly for the birds. Which 
brings up another problem. When a bird hits an airplane 
windshield (or vice versa) something's got to give. And 
it had better be the bird. L°O-F’s skills and developments 
in safety glass are prov iding wreatet protec tion than ever 
before in today’s high-performance airplanes. Good 
examples: Lockheed’s new Prop-Jet ‘Electra and 


Douglas’ new Tur «0- Jet DC-&, 


If you have any question concerning the latest develop- 
ments in aircraft glass, send it to Aircraft Division, Dept 





SIGNAL CORPS SPECIFICATION, NO. 486 
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Supersonic Escape Capsule Completed 


By George Christian 


Denver—Supersonic escape ipsule 
prototvpe has been completed by Stan 
ley Aviation under a contract with 
USAI Wright Air Development 
Cente 

\lthough designed specifically for 
Convai b-lO2A delta wing heghter, 
the capsule can be idapted to a number 
of Air Force or Navy supersonic fighters, 

cording to the company 

Cap ule cnables the pilot t leave 
lis plane in a_ pressurized, air-tight, 
watertight cocoon to protect him from 
supersonic air blast, violent deceleration, 


moxi and extreme cold Device 1s 
ballasted to float nght sick up Wit 
lond nm water and contains survival 


cquipment and food to help the pilot 
tay alive regardless of landing location 
The iluminum-and glass Cap ul 1S 
14 ft in. long, 3 ft. high and weighs 
1.000 Ib 
lo separate the ipsule from the 
plane, pilot squeezes one of two shielded 
triggers below the arms of his seat All 
ucceeding actions are performed auto 
matically 
e Bar under the pilot’s knees snaps up 
ind yanks his feet off the rudder pedal 
into the clamshell bottom of the ip 
ule 
@ Clamshell closes and locks, tilting thi 
cat and pilot backwards into a feet first, 
horizontal position 
e All controls in the cockpit are auto 
maticall evered as clamshell closes. 
The control stick stays with the pilot. 
© Four connections holding the capsule 
to the plane lide tree and the enclosure 


blasted from the plane 11 9 OOU 
lb. thrust rocket tube 
e Sct of fins in the tail snaps out to 
tabilize the ipsule and keep it from 
tumbling 
@ Klevator-type fins give the capsul 

leg. angle of climb 

Half a se nad after separation fron 
t plan nall drogue hute is cde 

i beh thy ipsule IL he hut 





PILOT in normal position in capsule (above) 





CAPSULE starts to close 


ibowe 


retracts 


fot 


Note foot retraction cables on heels, 


rolls pilot back 








Sealed capsule below, 














| 


AVIATION 





CURRENT PAID CIRCULATION 
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MAKE NO MISTAKE... Aviation's biggest news today consists of the latest 
scientific and engineering developments which make possible tomorrow's 
aircraft. The prime source for this vital information is AVIATION WEEK ... 


preferred by aviation’s engineeing-management men because . . . 


Working to fulfill their ‘need to know’ are 24 full-time editors — graduate 
engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detail avia- 


tion's significant technical developments when they happen. 
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Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK’s fastest publishing schedule in the 
industry guarantees its readers this advantage. 


AVIATION WEEK’s high-interest engineering-management readership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this point) has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK carried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 
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PITCH stability of D-seat is compared with conventional seat at Mach 0.6, 0.9, 2.0 
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main chute is deployed 
from the 
down, putting the prone pilot in a sit 


vf ip 


hangs shroud nose 


ting position 
After floating to earth, the pilot can 


clease the chute bs pulling a D-ring 
He can leave the « ipsule either through 
the top hatch normally used to ent 
the plan through the lamsh 
doors in the bottom 


Parts of the cap ule have been tested 
m 1,000 mph. rocket sleds at Hurricane 
lurther test thi 

with the ul 
inthropomorphi 


Mesa will be mad 


uimmer completed Cal 


ontaining dumm 


Capsule development part of a 
multi-million dollar-USAF program to 
provide ife supersonic escape tem 
for military pilot Evaluation of the 


program will take place this fall (AW 


May 6, p. 94 

Capsule’s advantage over a D-seat i 
potentially greater than a D-seat’s ad 
vantage over a conventional seat (AW 
May 6, p. 94). The two seats’ charac 
teristics are compared in charts at the 
right 

Importance of capsules as escape 


tems is that, at the present state of the 
rt, they represent the only means of 
! 

keeping a man alive if he has to escap 
under one or more of these circum 
stances 


@ Speeds of 2,000 mph. and over 

e Altitudes exceeding 75,000 ft 

© Geographical locations ranging from 

equatorial heat to arctic cold. 
Moreover, Stanley engineers feel that 


ilthough the problems of hypersonx 
cape are a little too advanced for 
today’ tate of the art, it possible 
that during the next decade the hu 
man brain may be used a part of 
missile guidance tem This will mea 
that some means of crew « ype will be 
required as operational routine, as well 
is under emergency condition 
peeds and altitudes which are literall 
outside of this world 


uperson pilot will 


being able to str 


Big boon which 


derive from capsules 1 
himself of much of his cumbersom« 
personal equipment and “fly in his shirt 
leeves Stanley spokesmen str the 
mportance of this factor They point 
out that a pilot no longer str ips on h 
parachute and goes flying Ile must 
trip virtually to the skin and put 
layer after laver of pecialized ith 
ing, until finally, with his pressuriz d 
nti-G suit, pressurized helmet it 
helmet life pre rvel oxvgcn mash 
bail-out bottle, et he become 1 lum 
bering creature almost as awkward as a 
medieval knight in full armor If th 
trend continues, there is apt to be 
revolt and a demand that things be 
made simpler once more, the Stank 
pokesmen contend 

With a capsule, not only can the 
pilot fly in his shirt sleeves, but stowage 
space can be made available for such 
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selects AIMK simulator 
to train ELECTRA pilots 


To insure the highest training standards for pilots of its forthcoming 
Lockheed Electras, National Airlines—the Airline of the Stars—has ordered a 


Link simulator for its Electra flight training program 


Link Aviation, Inc with years of specialized experience in flight simulation — 


continues to be the choice of most of the world’s leading airlines seeking 


flight training equipment for tomorrow's jet age 


f _ 
Purchasers of Link Sa RX Aa A { » 
sree ay umrreD DOUGLAS om ) 545 | KLM ex 4 
commercial jet simulators: aay \ fs -_- 7 
wei —_—y A 7) 


EASTERN 
Aim LINES 


Pioneer and World's Leading Producer of Flight Simulators 


AVIATION, Inc. 


A SBUBSESIDIARY OF GENERAL PRECIBGION EQUIPMENT CORPORATION 





In weight comparison between 
HI-SHEARS and high strength close 
tolerance bolts, per thousand 
pieces and using a 4" diameter— 
% grip length—4650 Ibs. shear, 
the bolt-nut-washer weight is 
almost double that of HI-SHEARS. 


Stee! Hi-Sheer Pin 9.25 
Alum. Hi-Sheer Coller 1.32 


10.57 lbs. 


WS52P 6.6 
H$15-8 


NAS464P4A7 Stee! Bolt 17.35 
AN36504286 Alum. Nut 3.40 


21.65 lbs. 


Even substituting a 40% lighter 
titanium bolt for the steel bolt, 
the bolt-nut-washer combination 
is still heavier than the HI-SHEAR 
by 4.14 Ibs. per thousand pieces. 


19548 


Substantial weight savings are 
also gained by the use of smaller 
fittings through reduced clear- 
ances required by HI-SHEARS. 


Write for additional HI-SHEAR data 


$. and foreign patents Trademark registered 
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CHART shows how D-seat capabilities exceed those of a conventional seat in both speed 


and altitude at speed ranges of Mach 1, 2 and 3. 
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Zoom to Survival 


Added benefit of the capsule (AW 
May 6, p. 94) is that if traveling fast 
it has iltitude survival char 
icteristics Reason is that the fast 
travelling, 1,000 Ib. capsule has a lot 
of kinetic energy to be dissipated. This 
tactor inherent high 
mass/drag and lift/drag ratios, give the 
excellent potential for 

iltitude at which the 
safely 
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have to incorporate a 
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void zooming into the 
ground if scparation 


from the plane 

occurs in an inverted position 
The high mass/drag ratio also pro 
vides good insurance against too-1 ipid 

deceleration injuring the pilot 
Although the first capsule built by 
Stanlev is of the mopyv tvpe where the 
tructure of the 


( iled in under 


mopyv 1 the basi 
capsule and the pilot i 
neath it—the company 1 ilso 
the nose tvpe. In this design, used on 
the Bell X-2, the whole nose of the 
plane separates from the fuselage rather 
than just the canop md 
tructure 


tudving 
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iltituds } but under 
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] fathom 
necessfull 
failure aft 
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impact with the water, suddenly real 
ized that water was cascading into th 
cockpit He used the 
unfasten the canopy 
the futility of trving to « 
himself out of the cockpit 
the face 
He was 
itself, during which his oxvgen mask 
lost its retaining strap on one side 
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himself of the 


tomatic seat belt re 


manual locks to 
Then 


ipe by pulling 


realizing 


he eized 
curtain and ejected himself 
not conscious of the ejection 


and was able to free 
scat since the 
lease had worked correctly He swam 
an estimated 75 ft. to the surface, he Iped 
by the buoyancy of his parachute. When 
he surfaced, the pilot estimated that 
the carrier was a good 1,000 ft. away 


He wa 


retrieved by a heli opter 


from him ilmost immediate] 


Navy Conclusions 
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WANT A BETTER ALUMINUM 
CLEANER FOR USE IN 
SPRAY WASHERS? 


oet the 


newest and best 


...Wyandotte 
Spray-Altrex! 


cleaner, with heavy-duty action, 


Here is a mild, safe 
espe ially deve loped by W vandott« for 
yet, it cleans most other metals 


works well in all kinds of water 


washing 


too Kk; 


spray 
aluminum sy 
to control. it cleans 


without foaming. 
has long 


soluble 


It has low sur 


W vandotte Spray-ALTREX is 100 


life; it produces bright, clean surfaces 
face 


when use 


and interfacial tensions; will not attack aluminum 


d in a spray washer. 


ALTREX is one of the many valuable 
produced by Wvandotte for aircraft manu- 
Others in- 


steel-cleaning;: 


SPRAY just 
produc ts 
maintenance 


modification and 


clude \W L.G 
1-2767-C fe 


facture 


for magneésium- and 


vr aluminum brightening; P-1075 for carbon 


ADVANTAGES OF SPRAY-ALTREX: 
Inhibited 


normal recommended concentrations. 


not attack aluminum, magnesium in 


will 


dirt, 
Effectively removes 


Exceptional detergency for removal of shop 
fabricating oils in spray washers 


marking inks on aluminum. 

High soil-suspension ability. ©@ Free rinsing. 
Non-foaming can be used in high-pressure washers. 
Outstanding solution life. @ 100% soluble. 


Contains polyphosphates for proper water condition- 
ing and better detergency 


Can be used in hard or soft water. 


re 


advise you 
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Wyandotte 


moval; Sprazes for hea dut pail 


skilled 
on the best el 
with us today. Fill out and 
detail Wyandotte Chemical Corporation 


Viel qa / 
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ouch mail coupon for 
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yandotte CHEMICALS 


J. B. FORD DIVISION 
SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS 


* MAIL COUPON TODAY 


Wyandotte Chemicals Corporation 


Dept. 2440 
Wyandotte, Michigan 
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Please send me more inforn llowing p 





RCA ANNOUNCES... THE 


PN\V ZO Pere AIR TRAFFIC 
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HYDRAULICS 


MINIATURIZED PISTON TYPE 

PUMPS are made in four size series. 

y Unit shown packs 4.3 hp in 0.9 bb. 

PACKAGED HYDRAULIC SYSTEM 
means complete compatability of 
components and the responsibility 
for design, manufacture and per- 
formance testing by a single fe- 
sponsible source. Output is approx. 


2.5 equiv. hp, length appron. 14°; 
weight approx. 13.5 tb, 





PACKAGED HYDRAULIC SYSTEM 
I feduced 





weight, minimum piping and “plug 

ia” construction for easy instatiation 

end servicing. Output is appros. 2.5 
hp, length sppron. 13%" 
weight approx, 19.5 ib, (in 
cluding power source) 





ELECTRICAL POWER PACKAGE 
uses hydraulic system to provide 
closely teguiated 400 cycle, AC 
power with minimum weight and 
envelope. | kva package shown 
weighs only 10.5 Ib. 
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t Guided Missiles 


As the rapidly-expanding missile program progresses, more VICKERS INCORPORATED 
and more applications are being found where Vickers DIVISION OF SPERRY RAND CORPORATION 
Hydraulics will be used to advantage. Vickers has miniatur- Aero Hydraulics Division 
Engineering, Sales and Service Offices: 
Administrative & 3201 Lomita Blvd. 


Engineering Center P.O. Bex 2003 
gives no opportunity for leakage. These “packaged” Detroit 32, Michigan Torrance, California 


ized components that can be integrated into system pack- 


ages with minimum tubing . . . manifolding components 


systems with their optimum performance and _ reliability eenrens 
oman District Sales and Service Offices 
are used to power missile control surfaces. Minimum space Albertson, Long island, N.Y., 682 Willis Ave. + Arlington, Texas, P.O 
Box 213 + Seattle 4, Washington, 623 Oth Ave South + Washington 5, 
and weight, easy installation and servicing are other D.C., 624-7 Wyott Bidg + Additional Service feciities; Miami Springs, 
Fleride, 641 De Sete Drive 


important advantages. Get in touch with the nearest office TELEGRAMS. Vickers WUX Detrort « TELETYPE “ROY” 1149 « CABLE Videt 
’ VERSEAS REPRESENTATIVE 
listed at the right for further information. The Sperry Gy ‘ td. — Great West Road, Brentiord, Midds.. England 


Write for new Bulletin A-5216 7645 
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Autopilot Error in Big Jets 
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® Forge Dies 
@ Trimming Dies 
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Symposium Coverage 


Coverage of the Spring, 1957 sym 
posium of the Radio Technical Com 
mission for Aeronautics and the Institute 
of Radio Engineers was accomplished by 
Richard Sweeney and Russell Hawkes of 
Aviation Week's West Coast bureau 
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aap watt — waste ban . . Los Angeles—Airline interest in infr 
th as 3 whe red as a possible solution to the proximity 
warning indicator dilemma was stirred 
by Aviation Week's series on infrared, an 
Air Transport Association spokesman told 
Radio Technical Commission for Aero 
nautics and Institute of Radio Engineer 
members at their symposium here 

Whereas we have been pressing for a 
self-sufhcient PWI for over two vears, it 
was not until Phil Klass wrote his excel 
lent series of articles on infrared in Avia 
oe oie shes als tion Week, and we sent out personal in 
wheth« ; e vitations to the infrared experts, that we 
got the infrared pot boiling Frank ( 
White told the engineers 

In a paper delivered at the mecting 
White also said several “very interesting 
proposals” were made at a recent meet 
ing of airlines, ATA and companic ” 
cerned with infrared development. The 
ATA spokesman said a system could be 
in flight status within a vear if a manu 


facturer puts the necessary cftort into 





developing it 
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Hexcel glass-fabric honeycomb — long noted for its rigidity and excellent dielectric qualities ~has a new use in Convair's B-58 


Hustler. Heat resistant glass-fabric honeycomb — sandwiched between conventional metal skins — gave the Hustler's designers 


two big advantages in combatting heat in primary structures 1-Hexcel giass-fabric honeycomb core reduces internal temperature 


by as much as 40 2-The glass-fabric sandwich presents a smooth surface for less air. friction less heat. And, of course, the 


reduction in parts, (rivets, wing bracings, etc.), and improved structural efficiency through Hexcel Honeycomb sandwich construc- 


tion saved thousands of pounds in the total weight of the plane. New shapes and new ideas in honeycomb sandwich construction 


— the result of engineering and researci Cooperation between Hexcel Products Inc., and Convair— contributed to the success of 


the Hustler. Hexcel’s laboratories and sales-engineers are at the aircraft industry's immediate service, 
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FOR QUALITY. . 
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steel tubing 
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COMMON HF communication system element is objective of project at Hughes Aircraft. 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


FLIGHT TEST READY TO START as Raytheon engineer conducts final check. 
He works with some of our country’s top design engineers on aircraft navi- 
gational and guidance systems. 


Help design new coherent radar systems 
for aircraft navigation and guidance 


Small project groups with full systems responsibility, working on 
the most interesting and advanced radar and navigational prob- 
lems of the day — this is the atmosphere at Raytheon’s Maynard 
Laboratory. 

A company with many engineer-managers—experienced execu- 
tives with young ideas—tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in beautiful New England. 


We now have opportunities for men at all experience levels in: 


MICROWAVE DESIGN 

ELECTRONIC PRODUCT DESIGN RELIABILITY ENGINEERING 
SYSTEMS ANALYSIS TEST EQUIPMENT DESIGN 
MAGNETIC COMPONENT DESIGN SPECIFICATIONS WRITING 


CIRCUIT DESIGN 


For more information on any of the above or other related fields, 
contact John J. Oliver, P.O. Box 8&7A. Raytheon Maynard 
Laboratory, Maynard, Mass 
RAYTHEON MANUFACTURING COMPANY 
Maynard Laboratory 
Maynard, Massachusetts 


Are you the 
ONE MAN IN THREE? 


Excellence in Electronics 
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@ (lass-Tite Industries, Inc., Johnston 
me of new manufacturer of © @ Narda Corp., M 
Compan iddr 139] ducer of microwave equipm ¢ Microwave Associates, Inc., 
pointed Gene French ( San n, Ma has fo 
Pedro St., Albuquerque, N. M., as it l engineering gr ul 
Porter Co., Inc., New York iles and service representative in New . aawweve OF 
d bederal Wire & Cable Mexico, Arizona, Colorado and Utah cl Gould head 
. P. Clare & Co., ¢ 
witch maker ha ne! 
versal Products Co., New Yor 


WW v7 ome a wholly-owned subsidiary ri 
GET Up AND GO latter firm. ( P. Clare, founder, ' 
continue as pr ident and chairman 
ys the board and also will serve on be 
> f niversal Product 


(-~*O 
LY, ( \ ) FILTER CENTER 


— / ‘ 
zs >No Slow-Poke—Computer output 
‘ printer ipable of recording one millio 
ae character per minute h ecn deve 
oped by Radiation, In Melbor 
o Ila ording to company presick 
Homer R. Denius. Denius also repos 


/ 
' 
i new hig! ed analog-to 


/ proc ing svstem ipable 


{ . , “4 24.000 data imple per 
a ; 


© Nose for Trouble—Ravtheor 


pin both the bombin 


, tional radat t ™ 
? Tlustl if eport 


—_—_— res ha pon ibilit for thi 
f the Hustler fusel 


tions of th plane 


Roval Gull sone. 200 an 


onductor manutfa 


itl Ma h 


Check-fly this new, faster Gull on your operation. Discover the quiet 
comfort, convenience, greater payload, and safety this husky-hulled 
“Fly anywhere...Land anywhere” amphibian has to offer. Write for 
more information on “the 200-MILE-AN-HOUR” amphibian. 


> New Business 


ent! mnoun 


On ' 
mcRAarT CORPORA dion i ru include 
as of Kearney & Trecnes @ Mack Electronics Div., Inc 
A Subsidiary field. N. J. | 
6761 WEST NATIONAL AVE. « MILWAUKEE 14, WIS ‘ dG ‘a 
CALL YOUR GULL DISTRIBUTOR SAI mtract fo 
fray 1) t cr mine 
CORPUS CHRISTI, TEXAS LONG BEACH, CALIFORNIA MONTREAL, QUEBEC, CANADA Transmitting equipmen 
Aircraft Sales & Brokeroge Co Timmins Aviation Limited © Sperry Gyroscope Co., 
Phone, GArtield 7.5405 Phone, ME se 1-6533 \ y , et ra 4 " ’ 
DETROIT, MICHIGAN MILWAUKEE, WISCONSIN OSHAWA, ONTARIO, CANADA “ae Ais ts * el ( =o % , 


Marine Aircraft, inc Royo! Aircraft sle le Field Avathon Company 
Phone, Twin Brook 1.9038 Phone, SUnset 2.8810 Phone RA 3-2204 | produ tion of its MA 


ATLANTIC COAST STATES EXPORT OFFICE SAN FRANCISCO, CALIFORNIA , 1; rhe 
Hobort A. H. Cook Associated 900 North Avenue Conmedase Ale Garden ic figh 
Phone New York, Plaza 3.1170 Plainfield, New Jersey Yhone Sausalito 100 B 52 
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control systems used 
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X-13 Test Pilot: Before and After 
Contrast between the expressions on the face of Peter I 


Girard 
ful (AW May 13 


Ryan Acronautical Co. chief test pilot 


before 


conversion flight (left), and after (right), tell their own graphic story of the tensions a test pilot i 
p 279) 


first Ryan X-13 Vertijet 
; subjected to. (Conver 
Army Contracts 


; ’ 


benth Au mc 


Westinghouse Kleetric Corp 
n hist of uncl 

Army ( tracting Ofhec 
KEDSTONE ARSENATI Huntsville Nie 
Arnelt Corp t 


PULA LUE 
’ \ 
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Hroad 
fhupont de 


OnHENANECSH 
met 


heist 
Western ble 
A 


lindiephia, ft 
Nemours 


Western Bleetric Cea 


Los ANGELES ORDNANCE hint 
Firestone Tire & HKuather Ca 
Arnott (erp 


Douglas Nireraft Cea 


(onhrs of 
. oO. Bex 
' 


ENGINEERS, Port We 
1400, Pert Werth, Tes 


rite Thiet 
tue 


Mesh ihe 


‘onNnTHK 


ny Tran 
Keeearch Pnginerring 
Pusti«, Va 


1c TING 


foemmand 
fonvertawinge in 
Spinecraft 


Naukee 


Contre oF ELSNGINE ERK Juchknor 
Thiat 175 Kiverwnide we dact onmvitle 
Vaal Hardeman Ine 


Cleveland Plectrie 


AVIATION WEEK May 27, 1957 





AERO COMMANDER proudly presents 
some of the pilots who fly the 


a23£ 888208 
SBSSRERcARGe 
SARRAGhE RP 
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&aSP Skee ad 
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D. L. Gibson 


Geaseeeses 


A Hewkins 


LAER? ARTE 


AERO DESIGN ENGINEERING . 
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Commander business fl eet 
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Navy Contracts , 
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! Na (Contractin Shiite ne iva \uxiliar A Stat 
Iberia, La Il Viby-6394 $8 
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! hi un 
I} 






i 
Seintille Tis Henadix Aviation Corp 
4 ' ' 
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More narco radios are installed as T Minneapolis-Honey well Kegulator Co 
Aer tica 1 6 dgew A 
a Helleville Shoe ME fo 1 . 
standard equipment in new produc mastic page — eS Minneap Minn. MA 
bhelle ‘ | Ce whtdech hoes 
tion business aircraft than any other pO-1F I ae ; é ten ' pone pare J 
rie ¢ 59), $4 
type because narco builds reliable Kudio Corp. of America, West Coast I : : 
° roma Sper P * , ov " Kdgerton, Germeshausen and Grier, Ine 
high-performance, thoroughly proven Riva ; / net 60 Brookline A ay Mi 
equipment for every requirement. rad (383/29 ariow gy ete: si re ox tort 
Specify narco in your new plane Pioneer Central Dis endix Aviation eo BairrA, + 
, : ; a on ‘ I om y General Electric Co (4 Wester 
es po \ t Lynn, M t il tacl 
i4 ) is, 3 f nd stor +t jired for H \ ind 6B 
frumman Nireraft bngineering ferp (MIPR 56-8709-TSMC-O5D) ; 18 
Bethpage, L.. | inder & The Electric Auto-Lite Co. P. O 
(.H6 1) ul +4 ¢ 921 | o plat t Toled om 
NATIONAL AERONAUTICAL CORP. Vieneer Central Dis Hendix Aviation was _ . ’ 
Fort Washington, Pa. Corp mvenpor fu fi eter type I pare par and CPR 
. ' «1 pri & Change 638), 844,87 
; eiee ' I. du Pont de Nemours and Co. Ine 
Seintilia Uiv Bendix Aviation Corp “ ninet * Del. squ ectr j 
iy iintenance jull leet? wralr wu | 
t ipport ' nit (38 18 rals smmunit progran rm SA- 
4 " j ; t a5). $50.a¢ 
mo Cook Eleetrie Coa 70 ithport A 
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' 1 Dulont de Nemours & Co Ine a ’ : 
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The Goodyear Tire & Rubber Co 
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The Leland Eleetrie Co Div. of Ameri 


A copy of this quick-read- «Leland Electric Co 
ing, 8-page booklet is yours eign song) or ~ it, Dayton, aoe 
for the asking. It contains 
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HBLKREAL OF SHIMS, Washington 5, PD. € na bPe-eoade ‘] { 
many facts on the benefits or Pacitte Const Steel Corp : Pals Camera 4 seivaanel Corp ; 
derived from your business ter ass 
paper and tips on how to ‘ ‘ - bay 2+ a — Philips Co i } 4 
read more profitably. Write pants 3 - . 
for the “WHY and HOW eee a cee a en Ein Gin. Mune Ween 
booklet.” | 

Lear, Ine Lear-Komec Div 
{ 





McGraw-Hill Publishing Com- | A8Q. «1 


PUBLIC WOKKS OFFICER, Righth Naval 1p. i 


pany, Room 2710, 330 West Sate” Steee ietendtt We heater mag mae 
42nd St., New York 36, N. Y. J. M. Dellinger, tne oO 4227 ' , har 
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hotograpl l yo 
MO-736384 $225,690 : Fy 
Cathedral Filmes, tne ‘ ¥ ! Stromberc-Carlisen Co 
Way Hur anh alif t " ole ‘ I t 
I rl VM I’} 
Continental Moters Corp f arket t $4 t CAMBRIDGE KRrsbh ARCH CPrNTER 
Muskegor M ngine ke filenn I Martin C« ‘ ! nine tsar Hedford Mass Laurence 
tt ) ‘ and ‘ engineer ‘ ! ! t : t Hanscom lield 
ne« ate j PR \ ' ‘ ; Kenasselaer Pals technte 
: Mi’-¢ 8 ; { fileon tf Martin Co 
Continental Meteors Corp ’ vif ' ' 
Muskegor MM I ‘ nes ackette : ! 


5 
rOrRRA AP DEPOT 
Tepeka, Kanes 


The Delron Co., tne 
it? te ‘ 


‘ It 
Mi’-62¢ . r Mi 
Hayes Alreraft Corp I 
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The Kansas Power & Light Co 
Ave ! } 
TopeRa AF Dep 
eka, Kanesa f ‘4 
ant ontract Al i 


Cities Service 


‘ ry “ 
Kendix Aviation Co 





firand Kapids Div 
Bone . p 
lata for \ 


Bendix Aviation Corp 
‘ | ‘i. 


age" | A NAME TO REMEMBER! 
ie ep ache wey We Design and Build. . . 
HIGH PERFORMANCE 


USAF Contracts 


| yh he Vin 1 t of Wiha ihed li 


mag Rag cate Bo PNEUMATIC COMPUTERS 
See wekenn i. Geis. nate & PNEUMATIC-HYDRAULIC 


Curtiss-Wright Corp., dwe 


, RATIO CONTROLLERS 


Airtron ane zabet) , ENGINEERING 
4, BS & E6 FCS (PR-738629), 244 AND 
DEVELOPMENT 


OUR SPECIALTY FOR YEARS 


Airborne and Ground installa- 


Parrand Optical Coe 


tions—Over three years of service 
Republic Aviation 





in Operational interceptors, 
' PR-634 ; . . : 
Curtiss-Wright Corp we ! Present service at ambient temp. 


of 350. Meets MIL E 5272. 


n-K roducts Ine 
Ave A ‘ 


Whatever your problem with 
pneumatic-hydraulic computers 
and ratio controllers— We wel- 
come the opportunity of serving 


_ Practical ste o ae ' vou—W rite or Phone: 


Sats eames SHELLY ASSOCIATES 


111 EUCALYPTUS DRIVE, 
EL SEGUNDO, CALIFORNIA 
Phone: EAstgate 2-1746 


feek Bleetric Ca 
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New QUAKER hose 


starting 
jet engines 































. ++ fast! 






















































OUTSIDE JACKET 
SURFACE TEMPERATURE 
(DOUBLE JACKET 

170°F 

OUTSIDE JACKET 
SURFACE TEMPERATURE 
(SINGLE JACKET) 235°F 












INSIDE AIR 
TEMPERATURE 
45orr 
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Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


Made in continuous lengths up to 50’, 
this new Quaker hose easily withstands 
temperatures as high as +450°F; as low 
as ~80°F 

As the above diagram shows, the hose 
keeps heat loss—and therefore energy loss 
—to a minimum, (Comparable ourside 
temperature of ordinary how air ducting 
material, such as stainless steel, would be 
about 400° F.). Both the silicone cube and 
the synthetic fabric jacket of Quaker's new 
hose hold the heat! 

Ocher advantages? The hose is light 






weight and fully flexible. And it resists 
abrasion 

Available in either single or 
jacket, the hose comes in 1"’ to 4°’ LD.'s 
Sizes 1’’ and 1%4"’ LD. can be made in 30’ 
continuous lengths; 1%"’ to 4’ L.D. in 50’ 
lengths. The hose takes regular expansion 


double 


and shank hose couplings 


Want more information? Write to: 
H. K. Porter Company, Inc. Quaker Rubber 
Division, Philadelphia 24, Pa. or Quaker 
Pioneer Rubber Division, Pittsburg, Cal. 


QUAKER RUBBER DIVISION 
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HKP ex: PIONEER RUBBER DIVISION 
- K. PORTER COMPANY, INC. 








rected toward the study of far-infrared 


radiations flux, IFB AF19(604)-2238), job 
$25,574 
Sylvania Elec. Products, Inc, P. O. Box 


1296, Mountain View, Calif investigation 
of an electronically controllable gas 
phenomena (IFB AF19(604)-2231) job, 
$49,684 

Bendix Aviation Corp., Pacific Div., 11600 


Sherman Way, North Hollywood, Calif., re 
search directed toward a study to determine 


feasibility of constructing a 3 to 7 sub- 
channel! telemetering canister, (IFR AF19 
(604)-2151), job, $39,019 
Aik FORCE MISSILE TEST CENTER, 
ARDC, USAF, Patrick AFB, Fla 
Kadiation, Ine., Melbourne Fla modi- 
fication of technical requirements to include 
refinement of design and operations, (P. R, 
57-1104, 57-1227), job, $104,888 








SAN 
OFFICE, 


ANTONIO Rap 
AnDC, PF. O 


PROCUREMENT 
Box 63, Lackland 





AFH, San Antonio, Tex 

Educational Research Corp., 10 Craigie 
St.. Cambridge 38, Maass., additional work 
time and funds on personne! and training 
research on SAGE (Contract AF41 (657)- 
95), job, $60,000 

The University of Texas, Austin, Tex., 
research and reports on effects of tonizing 


radiation upon physical and psychological 
functions on various speices, (Contract AF 
4$1(657)-149), job, $63,982 

SAN ANTONIO AMA, USAF, Kelly AFB, 
Tex. 

Pratt & Whitney Co., Ine., Chandler 
Evans Div., Charter Oak Bivd., West Hart 
ford 1, Conn., repair and modification of 
120 ea type AR-6 afterburner fuel con 
trols for J57 engines consisting of a om 
bination of aprt Nos 4302-29000-A2 Ad, 
A5, PR: SA-7-03D-2004, $48,110 

Oakland Aircraft Engine Services, Ine., 
Hangar 2D Oakland Airport, Oakland, Calif., 
aircraft accessory spare parts, items 6 and 
8 accepted PR SA-640365, SA-640365-1 
and SA-640365-2, $33,131 

Titeflex, Ine., Hendee St Springfield 4 
Maass., aircraft accessory spare parts items 
1 thru 4, PR SA-640379, $226,177 

Bendix Aviation Coeorp., (Seintilla Divw.), 
Sidney N Yy spare parts modification 
kits, components and data for aeronautical 
equipment, PR: SA-729012 SFP 

Electronle Specialty Coe., 5121 San 
Fernando Kd., Los Angeles 39, Calif., senst- 
tometer, voltage, part no, 4331-T162F, for 
use on J47GE17/17B/33 aircraft engines 
102 ea. and technical data for same, (PR 
SA-640375), $149,146 

Airborne Assessories Corp., 1414 Cheat 
nut Ave Hillside 5, N. J tireraft acces 
sory spare part items 1 thru and 
thru 47 accepted, (PR SA-6396 and SA 
639672-1) $56,625 

Airborne Accessories Corp., 1414 Chest 
nut Ave Hillside 5 ae. a tireraft acce 
sory spare parts, iten thr } | 3 thru 
417, 49 thru 62, 64 thru 77, 79 thru 85, 8&7 
Thru 90, 93, 94, 96 thru 103, 106, 107, 110 
thru 112 and 114 thru 120 accepted, (PR 
SA-6596862 SA-62966 l SA-629662 and 
SA-6239662 ), $140,426 

Lundy Mfg. Corp 6-( rd St Lone 
Island City 6, N. ¥ otor a S/N 4212 
SP5O367 116 ea and relssue f overhaul 
netruction with art breakdown xD! 
l l I'l SN 1544 and SA-715442-1) 
$28.30 
General Meteors Corp Delco Products 
Thi , | First St Daytor One alr 

ift accessor spare parts items 1 thru 
nd 7 thru 21 accepted (PR: SA-715467 
nd SA-715467-1), $163,736 
OKLAHOMA CITY ALMA Tinker APR, 
Okla 

tieneral Metals Corp Ad l’re ! 
l’roduct 1) Burbank, (Calif alive assy 
main landing, (RFP 160-031 (X"-733093) 
t items, $11,645,847 
Kolleaman Instrument Corp.. Elmhurst 
_. © regulator assy, (OC-691 6) em 
546.250 
Walter Kidde & Co., Ine., Delle l N. J 
eparator Lsey mechanical hoisture (RFI 
95-031-1-028C°-699486) 4 items, $28,247 
Central Aviation & Marine Corp Say 
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Boring Airplane leo 


A\ikkesearch Mile. Co 
p.. La \ ‘ 
I ; 

le | 


United Aireraft Products, tne 


He 4) 


OCHA 
&. Kubber Co... Mishawak 


nes 


Sargent Engineering Corp Hiuntingt 
Parh Calif ‘ ) RI 
OC-730723) term. $27.46¢ 
MIDDLETOWN AMA. Olmsted AFR, 

Keliance Mig. Co Fifth Ave y 
N y achuts personnel chest at 
(IFB PR MA-564180 
$1009 eu $ 71,894 

Swithk Parachute Co., Ine 

rrentor N J para 

56417 ) { 

Reliance Mire. Coa 

N ) trachut ‘ me back 
PR MA-564 1), 16019 ea $2,193,481 

Vertol Aireraft Corp., Morton. Va 
THhaintenance ! 
6BOROR) ea.. 8 50 
KROME AF DEPOT CSAF, Griffis APE 
N. ¥ 
Kadio Keceptor Co., 240 Wythe Ave Brook 

n N y radar identification 
\ UPpxX- 13 i IFB RFQ -¢ 
1692Q), $142 
Varian Associates, ¢ Hansen W 
Alte (‘a rian tvpe VA-8O0€ 
amplifier k tror ‘ (IFR RFP 

062Q) $28 208 

Whitney Blake 


Pacifi 
) ‘ elect i 
600 ea | ‘ ‘ 7 OOoOR) $ 
Empire Devices Products Corp R-15 
hte Bivd a de y nterfere 
inke grou GPA-2* g ea 
RFQ ‘ | ()) 41 
Lewyt Mfg. Corp 43 du 
Island (‘ity ) oordinate date moni 
tor OA-o4 i en (IFRB RFQ 9 
65 q ; : ys 00 
Connecticut Telephone and Electric Corp 


» F der Cont ele phe 


’ 


Rastman Kodak Co 
chester, N ‘ film 


i” » 
1485Q), $ 
Surprenant Mig. Co 
hostor Mia 
pe MI 
me 
The Technical Materiel Corp 
e 4 M 
rMé 
(293Q) ei ‘ 
DAYTON AF DEPOT, Gentile AF Station 
liayton 10, Ohie 
General Vrecision Lab, Ine., f lied f 
1, Plea ! 
UPpM-se 
seta, (RFI 
Kam Meter, Ine 


ri ‘ 


Magnaftiux Corp 
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How to keep informed on the 


part of 





your business 


AT YOUR FINGER TIPs, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale 


Add up all the advertisers and you've got 

a gold mine of current, on-the-job information 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


_McGRAW-HILL PUBLICATIONS 





another 
product 
surprise 


from 
Helipotese 


Beckman 
Servomotor- 


Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft... to improve 
response characteristics of 


sulflering servo systems. 


Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals... 
with acceleration at stall up to 
100,000 radians/sec.?. Signal-to- 
noise ratio of the linear generator 
is 25:1 or better. Aiding and 
abetting each other in their 
dedicated mission, they'll operate 
continuously at stall and at total 
unit temperature from —55°C 

to 200°C 


Right now, our corrosion- 
resistant, completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 11, 15 and 18. 
(We'll soon add size 8; 
eventually, other sizes.) We've 
got descriptive literature available 
too. It's data file 53B, 


/ 


Beckman’ 
'Helipot 

/ Corporation 

Newport Beach, California 

a division of Beckman Instruments, Inc. 
Engineering representatives 


in principal cities 





SAFETY 





CAB Accident Investigation Report 





Rapid Descent Caused Viscount 
To Lose Propeller, Board Finds 


\ Trans-Canada Air Linc Viscount 
CF-TGR, lost No. 4 propeller and a por 
tion of the forward part of the No. 4 en 
gine about | July 9, 1956, while in 
Hight near Flat Rock, Michigan. One pro 
peller blade pa ed through the fuse lage, 
killing one and injuring of the 31 passen 
ret Of the crew, one steward suffered 
An emergency landing 
Ontario, at 1402 


i minor head injury 


vas made at Windsor 


HISTORY 


l'rans-Canada Ai Lin 
july 9, 1956, wa 
flight between Chi ago Illinoi ind Mont 
real Ou he vith int ediate tops at 
Toronto and Ottawa, Ontario The crew 
onsisted of Captain R. D. Smuck, pilot 
in command; Captain A. ¢ Adamson, first 
officer; and Stewarde Rita Ann ‘Tobin 
ind) =Sheila Martha Captain 
Smuck o« upied the right seat in the cock 
it and wa performing a route competency 
heck of Captain Adamson. Earlier that 
day the aircraft had operated as Flight 303 
from Montreal to Chicago without event ex 
irregularity which 


I light 304 of 


heduled passenger 


Thomson 


p 


ept for a reported radi 
Va orrected at Toronto 

Flight 304 departed Chicago on an IFR 
flight plan at 1304 and limbed to it 
cruising altitude of 19 
mce with it AT 
of th urcraft at 

und 3,221 pound 
ind the load w ributed 

\t approxu the vicinity of 
Flat Rock Michig rplant dificulty 
develope ! During emergency de 
th No | prop ler br loose 

pa ed thre wh fuselage 
person and injuring ral other 

(ontario vher 
vithout fur 
damage ‘ raft or injury to 
ipant n ifter landing did 
ypeller blade had 


ht continue 


mergency 1 gw made 


pilot learn 
d through tl ! { 
According to | e flight wa 
routine until ippr el at which 
time they not mentary rop in rpm 
of No. 4 engin 200 : clo the nor 
mal ruise rpm 0 f Engine rpm rr 
turned to and nee rmal for about 
five minutes, the o. 4 engine rpm was 
observed to increase rapidly to approximatelh 
13,900 or 14,000. Shortly thereafter and 
oncurrently with attempting to feather the 
propeller, the overspeed increased appr 
iablv and feathering attempts, using both 
the manual and automati ystems, were 
unsuccessful 
During and following attempts to feather 
the airspeed decreased, as did the sound of 


standard and 


the No. 4 engine overspeed. The crew 
creased power on the remaining thre 
gines and with the resultant increase u 
peed the ound of N« + ngine 
cated its rpm was rising 

Because of this development an emer 
gency was declared at approximately 1351 
and clearance to descend was obtained from 
the Trafic Control Center at Detroit 
Power was reduced on Nos. 1, 2, and 3 en 
gines, then an emergency descent was started 
ind vas continued at nearly maximum 
airspeed. At some time during this phase 
of the descent the crew depres 
abin 

At approximately 1353, at an altitude of 
about 9,000 feet, the No. 4 propeller brok 
oose and all four blades separated from the 
hub. One of the blad truck No. 3 en 


rine, then pa ed through the passenger-o 


urized th 


cupied portion of the fuselage 

Descent was continued to about 3,000 
feet, where power was again applied to 
No ] The rpm of No 
3 engine did not go above 11,500 and th 
Although no fire was 
whi h 


and 3 engine 


hire warning came on 
observed, the engine fire procedure 
includes feathering of the 


uccessfully accomplished. 


propeller, wa 


Parts Recovered 


Examination of the aircraft at Windsor 
revealed that the propeller and the front 
part of the No. 4 engine forward of th 
propeller reduction gear layshafts had brok 
wway in flight All of these parts wer 
recove red in the vicinity ( f Flat Ro k 
Michigan 

Ihe path of one propeller 
ce mpletely through the oil 
forward portion of 
Major cabin damage 
urred in the area of the two most forward 
row of seat \ small piece of prop Het 
blade that matched with the No. 2 blad 
red from the cabin. The remain 
ind to be in 


engine and the 
passenger ¢ ibin 


was re ove 
ing propell r blade were f 
tact 
The No. 4 engine rpm indicating 
and propeller feathering system up to th 
point of separation of the nose case wer 
checked and both functioned satisfactorily 
Subsequent checks at Winnipeg of the in 
dividual components which make up thes 
systems showed them to be satisfactory 
The No. 4 engine revealed evidence of 
oil starvation throughout. Investigation di 
losed that the driven bevel gear of the 
bevel box drive’ had suffered a fatigu 
failure and rotation of the drive was com 
pletely disrupted. Laboratory study 1 
vealed the fatigue failure started on the load 
"The engine fuel pump, propeller contr 
unit and ol! pump are driven by tl 
bevel box drive 
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ly undam 


mained LEADERS IN THE 


— AIRCRAFT INDUSTRY 
Specify 


NEMS-CLAR K E 


SPECIAL PURPOSE 
RECEIVERS 


NEMS-CLARKE special purpose receivers are designed to 


nent 


cal ind provide optimum performance for applications weh as 


telemetering, guided-missile monitoring, radiosonde recep 
tion end numerous other applications where receivers of 


Prop Uncoupled superior performance with high sensitivity and low noise 
; are required 
Th nm tl peed pin ! t | 


part 


img were str pped 

that the propeller had becom 
m the engin Discok 
ident on the high 
caring vith som 
rred to this latt 


dges of the tecth 
n wer di place 
ively failed 
he sing vl h 
high peed pint 
into its aft ta 
ated with tl 





“ ) nt dept TYPBA1401-A RECEIVER 
nternal oil passage c | SHELL 


determin l S CIFICATIONS 
for feathering jue Supe of Resaniles Su/Eu end PW/EM 
eu damage resulted in p™ | Frequency Range . 216-245 Megacycies determined 
psi ind ] SI . p by plug-in crystals 
The hub ith the propeller shaft } 5uCHT Noise Figure 
r blades fell in five IF Bandwidth 


found separately but 


Saar mane SF wa 
hear patt ‘ quer greater then 


ind 


Less than 7 dt 


peat to 
1 report d ti spor within 3 

) ‘ 0 PS to 
1s found inside th Adlestebie 


of the prope Her nt pene! 


npact damage 


| ) ‘ flat over 
ontrol uni ‘a ! i“ | 7 r r r 400 yctes 
embled ind ! ! 0 000 ‘ Provided 
| adjustable 

‘ pt that the nr t y ’ 


34 . 1] « 
T Spectrum Disg 
- Output 


Frequency Monitor 
Output 

Frequency Deviation 
Mete 


Three 
KC. 


NEMS-CLARKE 


INCORPORATED 


919 JESUP-BLAIR DRIVE 
SILVER SPRING, MARYLAND 


ste thet folio ’ al For information write Dept. GM. 4 
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ENGINEERS... OUR FUTURE LOOKS GOOD! 


How about yours? 


Cessna’s steady, planned expansion is based 
on a healthy balance between commercial 
and military aircraft projects and offers a 
reassuring potential for your career develop 


ment and security 


At Cessna, you'll enjoy creative opportunities 
and engineering challenges without restric 
tions. There are no dead-end streets for the 
man who sincerely wants accomplishments 
and advancement. An organization OF 
engineers FOR engineering progress in 
aviation—Cessna can provide you a greater 
opportunity for your own personal security 


Join Cessna and Grow with Cessna! 


CESSNA AIRCRAFT COMPANY 


102 


Choose your assignments in * Airframe de- 


ign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
tress analysis * Jet propulsion * Production 
liaison * Technical illustration * Catalog & 
Maintenance writing * Engineering check- 
ing. Contact: Professional Placement Super- 
visor, Department AW. 


EAST PAWNEE WICHITA, KANSAS 





f No. 4 engine to 13,9 l4 rpu 
indoubtedly occurred when the normalh 
fixed bushing turned and failure of the 
driven bevel gear followed to the extent that 
rotation of the bevel box drive was com 
pletely sto yped At this stage of the cngin 


| 
ificulty th propeller could hay been 


feathered 
I I 
ntrol un re driven by the ber 
ing failure of the dri 
va rotat d with 


ndmulling 


The fuel pu oil pump, and pre 


ind 


propeller 
' I 


gin 

No other 1 
peller to feath 

ition Accordi ) cre’ the 
verspeed 0 red | ‘ first 
1s being mad feather the prope 
this time, | damage that 
cathering had y ¢ rred 
The matter ¢ ntrolled d 


} rr ' hy 
' " I thi 


that had a 
] 


FINDINGS 


NaAalADIC ¢ 
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A lightweight skin section 5 feet by 3 
feet in compound contours, One side 
an airfoil, the other side a heat collec 
tion grid of maximum conductivity 
through the skin. A tolerance of .010 
on mating surfaces. 

This casting was produced by a 
unique foundry technique developed 
by the aluminum foundry of Morris 
Bean & Co. A rush schedule was met 
on prototypes, and the casting is now 
delivered in production quantities, 

If you seek new approaches on 
difficult-to-form access doors, fins, 
airfoil sections, leading edges, or other 
problem shapes, you should become 
acquainted with— 

Morris Bean & Company 

Yellow Springs 4, Ohio 


a cast aircraft skin? 





“lil io ken A CONTROL TOWERS AND FACILITIES 





FOR ALL AIRPORT NEEDS 


Self-contained 
for small flelds 


Auxiliary control 
for large fields 


Portable 
Lightweight 


Custom designed to fill special needs 
Standard units meet many requirements 


Send for brochure describing 
the Wickes custom 
Mounting On and standard airport control 


Auxiliary Equipment Shelters , 
tower units, 


il i c B 2A ENGINEERING AND CONSTRUCTION COMPANY 











Established 1920 
12th Street and Ferry Avenve Camden 4, New Jersey 


bevel box drive turned and became di 
placed. 

5. The driven bevel gear of the bevel box 
drive then failed from fatigue 

6. Failure of the bevel gear stopped rota 
tion of the fuel pump, oil pump, and pro 
peller control unit 

7. The engine, without pressure lubrica 
tion, was rotated by the propeller until th 
high-speed pinion failed, decoupling th 
propeller from the engine 

§. Failure of the high-speed pinion 
damaged the propeller oil transfer housing 
that subsequent attempts to feather wer 
ineffective 

9. An emergency descent was executed at 
nearly maximum airspeed 

10. During this high-speed descent rpn 
of the wind-milling propeller increased until 
the loads imposed exceeded the designed 
blade retention strength and the propeller 
failed 


PROBABLE CAUSE 


Ihe Board determines that the probabl 
cause of this accident was the inflight sepa 
ration of the No. 4 propeller as a result of 
excessive loads induced by a descent at too 
high an airspeed while the propeller wa 
windmilling decoupled from the engine and 
its rpm. was known to be uncontrolled 

By the Civil Aeronautics Board 

James R. Durfe 
Chan Gurney 
Harmar D. Denn 
G. Joseph Minett 


SUPPLEMENTAL DATA 


{ pon being notified of the accident or 
July 9, 1956, the Civil Aeronautics Board 
communicated with the Department of 
l'ransport of Canada and by mutual agre: 
ment between the Canadian and United 
States governments a joint board of inquir 
was convened to investigate the accident in 
accordance with the separate requirement 
of the re pe tive countries 

Captain R. D. Smuck, age 40, held a valic 
Airline Transport Pilot License, No. AT 
10, issued by the Canadian Government 
He had a total of 9,714:38 flight hours since 
employed by TCA, of which 317:59 wer 
in Viscounts, and was qualified to command 
Vi ount air raft 

Captain A. C. Adamson, age 34, held a 
valid Airline Transport Pilot License, N 
AT 111, issued by the Canadian Go 
ment 

He had a total of 9,9 
since employed by TCA, of 


were in Viscount ind was qualified t 


mmand Viscount aircraft 

Mi Rita Ann Tobin and Mi Sh 
Martha Thomson were employed by TCA 
} tewardesses on August 4, 1954, and 
May 25 1955 resp tively Both had r 
ceived the usual training prov ided by TCA 
for ibin attendant personnel 

Viscount aircraft CF-TGR, type 724 
crial No. 55, was manufactured by Vicker 
Armstrongs (Aircraft) Ltd.. Wevbridge, Su 
rev, England, and was delix ' 
Canada Air Lines on June 
certificate of airworthine No. 4866 
currently effective The aircraft had bee: 
flown a total of 2.586 hours. It was power 
by four Rolls-Rovce Dart 506 engin 
equipped with Rotol R 39/4/20-4/171 
prope llers 
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PIPER 


OFFERS 
EXCEPTIONAL 
OPPORTUNITIES 
FOR 


design engineers 


with 3—5 years experience in 
mechanical or structural design. 
Experience with control, land- 
ing gear systems desirable. De- 
gree not necessary. Several at- 
tractive positions open. 


graduate electrical 
engineer 


Some knowledge of aircraft 
radio desirable, but not neces- 


Fa" 


You'll enjoy working with a 








EMPLOYMENT OPPORTUNITIES 


~ 
j 


NATIONAL 
COVERAGE 


Civil Service Opportunities 
ities Wanted mployment Serv 


ities Off ere ‘ jureauw 


Selling Opportu 


Selling Opportu 


UNDISPLAYED 
lines, To fours 


BY a tine 


DISPLAYED 


A Advertising inch 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK 














small, growing engineering 
staff working on wide range of 





new business aircraft projects 
Excellent living conditions, a 
paradise for hunting and fish 
ing. Flying privileges. Attactive 
salary and bonus arrangement, 
liberal employee benefits. Send 
resume or contact Walter C 
Jamouneau, Chief Engineer, 
Phone 6711 day, 3726 in eve 


ning 


PIPER 
4 
AIRCRAFT 
CORPORATION 


Lock Haven, Pennsylvania 
—————— F 
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Work with the top men, in the most Versatile 
Laboratories and with the finest test 
facilities. New plant 
added in suburban Milwaukee 


Major Expansion Program 

INERTIAL A 

GUIDANCE pe gee ate 
SYSTEM Milwaukee 

PROGRAM 


research 
and development being 
as part of 


Permanent 


provides financial assistance toward your 
Graduate Program also avail 


niversity of Wisconsin, 


GM's aggressive position in the field of man 


ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 


for each Engineer hired 


Vibration and Stress Analysis 
living in a pro 
Southerna 


Milwaukee offers ideal family 
community in 


Mechanical Design 


gressive neighborly 


Electronics Package Design W isconsin 


personal confidential imterview in 


Electronics Package Cooling 


cale send full facts about self to 


leen 


Mr. Cecil 1 Sun 


Supervisor of Salaried Personnel 


PHE ELECTRONICS DIVISION 


GENERAL MOTORS CORP, 


Milwa Wis 


Recent EE, MI 
Graduate Inquiries 
Also Invited 


shee 








NEEDED IMMEDIATELY 


AERODYNAMICIST 


Needs 35 
pertormance 
FOR ADVANCEMENT 


superior aerodynamic design 


THERMODYNAMICIST 


3-5 years experience in 
and 
sibility for first piston engine transport with 


and control, and 


OPPORTUNITY 


with 


stability 
EXCELLENT 
building 


years experience in drag estimation 


calculations tor transport aircraft 


Need someone interested in transports 


design sivreraft air condi 


Ready 


Needs induction system 


tioning and pressurization take respon 


internal aerodynamics 


auxiliary gas turbine air condi 


system 


CESSNA 


Send resume to Technical Placement Supervisor 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road 
Wichita, Kansas 


tioning and pressurization 











EMPLOYMENT OPPORTUNITIES 





PRODUCTION DESIGN ENGINEERS 


NO RUTS AT ROHR 


Engineers move fast on solid ground at Rohr . . . no chance to 
get caught in a rut. We're far too busy designing and building 
more and more major components for America’s leading airplane 
builders. Today, Rohr's quarter-billion backlog includes 45% 


commercial contracts! 


Aggressiveness has made us the originator and world’s largest 
producer of ready-to-install power packages. In addition, we're 
providing airframe companies with design and production of 
over 30,000 different aircraft parts. Design engineers who qualify 
at Rohr are on the move .. . up! 

Advance your job . . . enhance your joy of living .. . the Southern 
California way. If you are an experienced production design 
engineer, get the full facts promptly. Enclose resume today to 


J. L. Hobel, Industrial Relations Manager, Dept. 40 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA, CALIFORNIA 


Also plants in Riverside, California © Winder, Georgia © Auburn, Washington 











AERODYNAMICS 
SPECIALIST 


BS of BA in 

five years’ ae iyna 
ear . ul 

required r 

engine program 
ecialized knowledg 


COMBUSTION 
DEVELOPMENT 
SUPERVISOR 


BaME, BSChE or RSAPR 
combustihor research r 
working Know 


ulrements 


PERFORMANCE 
ANALYST 


BSME with emphasis 
ly four t 
analysis, thermeoc 
Responsible for 
x analytical and tee 
yele eng 
reliminary 


t 
field gives you the pportunit ’ eveloq 
professional talents t the ut (hur Jet Ene 
Department in suburban Cincinnat!, Obie offer 
tantial employee benefits, Cor ' 

nfidence etre your repli 


Mr. 3. A. McGovern 
PROFESSIONAL PLACEMENT 


JET ENGINE DEPT 
Bullding 501 - Room A 
POplar 1-1100 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohic 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC 
RESEARCH 


is our business 


We are permanently dedicated to RESEARCH and DEVELOP 
MENT in every conceivable field of ELECTRONICS 
GM's long-standing policy of decentralization creates unlimited 
opportunities for qualified Electrical, Mechanical Engineers and 


Engineering Technicians 


AC The Electronics Division 


compurens GENERAL MOTORS CORP. mene 
(Digital and Analog) GUIDANCE 


> z/ 


GYRO- 
SCOPES 





New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of the General Motors ¢ orporation, 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence—and you will hear 
from us by return mail. 


For Employment Application — Mr. Cecil E. Sundeen, Supervisor of Technical Employment . 





AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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(— 


Mechanical Engineers 
are putting Electrons 
to Work at RCA 


...and now, mechanical engineers 
can help create RCA’s advanced 
airborne weapons systems 


Mechanical engineers are particularly essential in this field, for 
desired performance characteristics are running into barriers of 
mechanical limitations. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 
powerful weapons forces...such as airborne fire control systems 
or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 


and altitude 


loday, RCA has openings of interest for mechanical engineers 


with experience in 


Vibration and stress analysis 
Electronic thermal design 
Precision mechanism design 
Electronic and hydraulic servo application 
Printed circuitry and transistor packaging 
Electronic equipment packaging 
Aircraft installation and structures design 
Environmental testing 

Positions for both Junior and Senior Engineers. . . excellent 


opportunities for professional advancement... liberal benefits 


... Tuition Refund Plan for advanced education. 
To arrange personal interview, send resume to: 
Mr. Robert A. Wallace 
Engineering Personnel, Dept. Z-13F 
Radio Corporation of America 
Bidg. 10-1, Camden 2, N.J. 


World Leader in Electronics 


RADIO CORPORATION of AMERICA 


= / Defense Electronic Products SS) 


ENGINEERS 


EXPAND YOUR 
FUTURE AT RYAN 


Join a fast-growing com 
pany pioneering in re 
search aircraft—jet-propul 
sion—electronics. Work on 


jet VTO 

Automatic Navigation 

Missile guidance 

Rocket combustion 

High Temperature 

metallurgy 

Advanced 

eerodynamics 


Join @ 34-year old com 
pany—not too big—not 
too smalli—where you will 
get broad experience, od 
vance rapidly live in 
clear-sky mn Diego, only 
minutes from work 
beaches, mountains, porks 


Write in confidence to 
Jomes Kerns 


se RYAN 


AERONAUTICAL COMPANY 
2720 Harbor Drive 
Sean Diego 12, California 














SALES ENGINEER 


OUTSTANDING OPPORTUNITY 
WITH NATIONAL COMPANY 
MARKETING UNIQUE 
ELECTRONIC EQUIPMENT 


Must be of executive calibre to 
contact top level personnel in 
Missile and Aircraft Industry. 
Experience in servo techniques 


preferred. 


Send resume to 
P-5143, Aviation Week 
68 Post St., San Francisco 4, Calif 
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EMPLOYMENT OPPORTUNITIES 







ENGINEERS AND SCIENTISTS, EE’s, ME’s, Physicists 





GENERAL ELECTRIC’S 
HEAVY MILITARY ELECTRONIC 
EQUIPMENT DEPARTMENT 









offers a finer 
family environment 


Engineers with HMEE have a high JSQ (Job Satisfaction Quotient). And why 
not. Here is the excitement of working with the leader in the field; the tre- 
mendous variety of assignment; unsurpassed stability; 3-way professional de- 
velopment (including 100% graduate tuition refund); peace of mind of out- 
standing life, accident, and medical insurance programs; plus the satisfaction 
of knowing their families have a finer family environment in which to grow. 








The HMEE engineer knows new position Yet, this thing called Family 
Syracuse (pop. 225,000) is: Environment does exist. We think it exists 





to an unusual degree in Syracuse, the home 






1 A community with 31 elementary, 8 ju: f HMEE. 
ior high, 7 senior high schools, 21 parochial 
schools; LeMoyne College and Syracuse 
University. 





If you agree, consider our present 





openings. We have more than 





75 unfilled assignments in: 






2 Acommunity that by 1960 will have spent 
over $1,000,000 a year for 10 consecutive 
years on new and improved school facilitie: 

(And this does not include the multi-million 
dollar suburban school programs.) 






MARINE AND ORDNANCE RADAR «+ GROUND 

RADAR *« SONAR + COMMUNICATIONS AND DATA 

HANDLING: MISSILE GUIDANCE AND CONTROLS 
AIRBORNE EQUIPMENTS 
















3 A community whose 12 hospitals are to 
be augmented by a multi-million dollar med 
ical research center. 


Here is one of them: 





An engineer with creative and anal 

tical abilities to work in development 
4 A community with a diverse recreational of low frequency (1-5 ke) trans 
establishment: (e.g. city sponsored summer ducers ; lightweight, hi-power, reliabl 
ice skating, swimming and skiing instruc 
tion; AA baseball, major league basketball, 
championship collegiate football.) 


5 


hunting, fishing, swimming, boating, skiing, and experimental verification of design 










Spec ifie duties 













A community close to the year-round ® Analytical design of transducer element 












and picnicking facilities of the Great Lakes, & Combine elements in an array to give d 
1 the Thousand Islands, Adirondack Moun ired beam patterns, acoustic loading, et 
{ tains, the Finger Lakes, and Niagara Falls S Follow construction through naval test 





snd shipboard mounting 





We realize most discerning engineers don’t 
consider recreational facilities to be the 
most important factor when considering a 





BS Consult with syetems engl: 





problems with sonar ystem 





















interested? Take a few moments to write us about your background, education, 
experience, and, most important, your interests. We'll respond promptly 








Write in complete confidence to: Mr. Ge orge B. Callender, Dept. 62 ' 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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ar P.O. Box 2628, 


SHOOT FOR THE TOP! 


with 
Chrysler Missile Operations 
Detroit, Michigan 
WHATEVER YOUR GOAL IN ENGINEERING 


MISSILE OPERATIONS OFFERS CHALLENGING 
CAREER OPPORTUNITIES IN 


DESIGN 
LABORATORIES 


and 


MANUFACTURING 


for 


* a e 
Engineers with Experience 
in 
STRESS * WEIGHT » MECHANICS 
HYDRAULICS +» PLANT ENGINEERING 
QUALITY CONTROL + PNEUMATIC TESTING 
METALLURGY + AERODYNAMICISTS 
AEROTHERMODYNAMICISTS 
PRESSURE AND TEMPERATURE TEST PLANNING 
ELECTRO-MECHANICAL PACKAGING 
GUIDANCE AND CONTROL * ELECTRONICS 


TELEMETRY + INSTRUMENTATION 
ANTENNA AND TRANSFORMER ENGINEERING 


TOP 
CHRYSLER FRINGE BENEFITS 


These are positions in suburban Detroit, Michigan 


WATCH YOUR LOCAL NEWSPAPER’S 
CLASSIFIED ADS FOR WORD OF MISSILE 
OPERATIONS RECRUITERS IN YOUR AREA 


or write 


CHRYSLER CORPORATION 


Missile Operations, Personnel Dept. 


Detroit 31, Michigan 








REPLIES 


\ew vo 

CHICAGO os 
BAN FPRANCIAOCH: ¢ 
LOS ANGELE 


POSITIONS WANTED 


ATR Pilot—experienced graduate Aero Engi- 
eer Awe married, childres ssO0 hour 
1500 hours pilot-in-command hea 

gine Desires flying po ' 

nical background PW 


Complete Helicopter Airline Operations Staff 
Available as a Group or individual ba Es 


tensive & experience \ 


cense ar 
| Rating Available June ; M I. Be 
| 929 


Alcoa, Ter 


| Commercial pilot (currently employed elec- 
* Missile research ee com at 


tronic 

flight and sales-engineering positior 

west coast firm Air-line 

ence Age 26. married ‘ 

plete resume upeor eqjuent rw 

tion Week 

Mech. Engineer, U. &. citizen, former fighter 

pilot, 20 yre foreign and domest erie 

cm, flight-testing ain vim 

ale Language Peng b Germa 
’ j ; !t ' : ' ’ 

over ijed. PW 

eek 

Piant Superintendent or Manager: Engineer 

ing dewree sO ear experience n ene et 

and development of fixed aircraft, helicopte 

and vertical take-off aircraft Am willing t 

relocate For complete 

5199, Aviation Week 


When 
Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 











METALLURGIST 


Supervisory position in 
aircraft plant. Graduate 
capable of solving produc- 
tion problems, writing 
technical reports and con- 
ducting metallurgical in- 
vestigations. Preferably 
with some experience with 
heat and corrosion resist- 
ant alloys. Salary com- 
mensurate with experi- 
ence. 


SOLAR AIRCRAFT 
COMPANY 


DES MOINES, IOWA 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Contact 
The McGraw kell 
Of ice _ | rest You . 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 


R. POWELL 


BOSTON, 16 
350 Park Square 


HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-935]! 
C. F. MeREYNOLDS 
D. BRENNAN 
D. McMILLAN 
NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St 
JEflerson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


Openings as of May 27 


WHICH OF THESE 
18 CAREER POSITIONS at ARMA 
INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 
level creative work, but security and job stability as well 
Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow- 


ances arranged 


A partial listing follows. Information on many more posi- 
tions may be obtained by contacting Robert Burchell at the 


address below 


TRANSDUCER DEVELOPMENT ENGINEER 
Perform basic development on transducer 
for use in precision electronic computer field 


SYSTEM EVALUATION ENGINEER 

Establish engineering requirements and 
investigate design approaches. Plan and 
direct the preparation of specifications 
for special in-plant test and evaluation fa- 
cilities on centrifuges, scorsbys, complex 
wave simulators, sidereal tables and digital 
computers, Liaison between subcontrac- 
tors and company. 


DESIGN ENGINEER — GROUND EQUIPMENT 
Design and development of production 
test and field test equipment where speci 
fic objectives and general requirements 
are known in the electrical and mechan 
ical engineering fields. Must have exper 
ience on design or development of elec 
tromechanical instruments 


DATA PROCESSING AND REDUCTION ENGINEER 

Responsible for establishing overall data 
reduction procedures. Direct the activi 
ties in specifying and procuring all com 
ponents of standard automatic digital and 
analog data handling and processing equip 
ment. Responsible for design or procure 
ment of special data processing equipment 


FUNCTIONAL ENGINEERS — MISSILE SYSTEMS 
Develop inertial guidance systems includ 
ing gyro, accelerometers, integrators, servo 
systems and computers. Analyze function 
al problems arising during development 
and evaluation of said system 


ELECTRO-MECHANICAL ENGINEER 

Conduct investigation on special electro 
magnetic and eclectromechanical devices in 
cluding evaluation and /or design of trans 
ducers, servo systems and related devices 


GROUND EQUIPMENT ENGINEER 


Pians and performs engineering studies, 
basic electrical and mechanical design, de 
velopment and evaluation of production 
test and field test equipment where speci- 
fic objectives and general requirements are 
known. Must be familiar with electrome- 
chanical instrumentation 


TRANSISTOR CIRCUIT ENGINEER 

Pulse application of high speed transistors 
used in airborne digital computers. Circuit 
design applications requiring knowledge 
of latest transistors such as tetrodes and 
surface barriers 


DIGITAL COMPUTER ENGINEER 

Basic research and development including 
logical design, dynamic analysis, compo- 
nent development, hardware and packag 
ing, system and component reliability, and 
laboratory and field evaluation of complex 
computers for fire control and guidance 
systems 


FIELD EVALUATION ENGINEER 

Perform overall planning functions for 
field evaluation of missile guidance sys- 
tems. Direct activities in scheduling the 
field operations. Liaison with field test site 
agencies and formulating overall operating 
procedures at test site on missile project. 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Project engineering of computers, pro and 
anti submarine fire control equipment, air- 
borne navigation plotting equipment and 
similar equipment. Preparation and pro- 
posals on equipment of such types 


PRODUCT ENGINEER 

Initiate, compile and maintain design stand 
ards on electrical, electronic and mechan 
ical design subjects pertinent to fire control 
equipment and inertial guidance compo 
nents. Must have considerable responsible 
experience on product design standards 
covering areas indicated in job studies 


DEVELOPMENT ENGINEER — RADAR 

Research and development engineering of 
new radar, navigation and guidance sys 
tems. Responsibility of theoretical and 
laboratory phases of research and devel 
opment of radio frequencies and pulse 
circultry portions of such systems. Ex 
perience in modulator, intermediate fre 
quency amplifier, indicator, synchronizer 
or R.P. component design is applicable 


DYNAMICS TEST ENGINEER 

To conduct vibration, shock and accel 
eration tests on clectromechanical com 
ponents and systems. Analyze results and 
develop equipment to conform with speci 
fication requirements 


ENVIROWMENTAL TEST ENGINEER 

To plan, conduct and report on environ 
mental tests of electromechanical and ele« 
tronic components 


ENVIRONMENTAL ENGINEER 


Io plan, conduct and report upon devel 
opment studies of finishes, materials and 
process which will be incorporated in 
to the design of electromechanical and 
clectronic components and systems 


OPERATIONAL ANALYSIS ENGINEER 


lo plan, conduct and report upon environ 
mental tests of clectromechanical and elec 
tronic systems. Must be capable of rede- 
signing components or systems to correct 
any deficiencies encountered during the 
evaluation program in the computer, servo 
systems and missile field 


LIAISON ENGINEER — AIRBORNE PROJECTS 
Technical assistance to AP in mainten 
ance of various AF contracts. Knowledge 
of AP procedure and specifications de 
irable 


Clip the job (or jobs) you're interested in and mail, with your 
confidential resume. No reference contact without your per 
mission. You'll receive a prompt reply, and your copy of 
“Your Engineering Career with Arma,” full of detailed 
information about this company 


4B FF ADA 


Mr. Robert Burchell 

Technical Personnel Dept. A-674 
Division American Bosch Arma Corp. 
Roosevelt Field, Gorden City, L. 1, W. Y 





EMPLOYMENT OPPORTUNITIES 


HIGH-LEVEL OPENING FOR COUNTERMEASURES SPECIALIST 


An unusual opportunity in an 
established company for atech- 
nical specialist proficient in 


PROPOSALS - SYSTEM DESIGN - TECHNICAL LEADERSHIP 


STARTING SALARY 513,000 
Write to, P-5137 


Clossified Advertising Div.?.O. Box 12, 
New York 36, N.Y 








SUPERVISOR 


for 
GUIDANCE DESIGN GROUP 


This is a position of prestige and high responsibility with a lead- 
ing producer of guided missile and piloted aircraft in the South- 
west. We'd like to hear from a tested professional with an M.S. 
or Ph.D. in Electrical Engineering or Physics. Experience should 
include nine to twelve years in Missile Guidance or Weapons 
Systems including work on Inertial, RF, Infrared and related 
systems. Familiarity with military equipment requirements 
desirable. Salary: open. Send detailed resume to: 


P-5179, Aviation Week, 
520 N. Michigan Ave., Chicage 11, Ill 











ENGINEERS 


Is the future of the personal-type helicopter intriguing to you? 
Would you like to b ber of an engineering group that is working on 
the development of light. - os low-cost helicopters in the one- and two-place 
categories and larger? 
Needed immediately: 
Airframe and Controls Designers, Stress Analysts, and Instrumentation Engi- 
neers—helicopter experience desirable but not essential. 
Mechanical Designers—helicopter tr or engine tr ission experi- 
ence desirable. 
Aerodynamicists and Flight Test Engineers—helicopter experience essential 

















The opportunities are excellent for capable men to advance rapidly in this growing 
organization. 
Attractive country living conditions on Long Island's north shore 


Write or phone for interview or application. 


GYRODYNE COMPANY OF AMERICA, INC. 


ST. JAMES, LONG ISLAND, NEW YORK TELEPHONE: ST. JAMES 2-6366 








THE 
CLASSIFIED 
SECTIONS 

of McGraw-Hill 
Publications 


can be used at small cost to an- 

nounce all kinds of business 

wonts or “opportunities” of in- 

terest to other men in the fields 

served by: 

American Machinist 

Aviation Week 

Business Week 

Chemical Engineering 

Chemical Week 

Coal Age 

Construction Methods and 
Equipment 

Control Engineering 

Electrical Construction and 
Maintenance 

Electrical Merchandising 

Electrical Wholesaling 

Electrical World 

Electronics 

Engineering and Mining 
ournal 

Engineering News-Record 

Factory Management and 
Maintenance 

Fleet Owner 

Food Engineering 

National Petroleum News 

Nucleonics 

Petroleum Processing 

Petroleum Week 

Power 

Product Engineering 

Textile World 


When you want additional em- 
ployees, want to buy or sell sur- 
plus used or new equipment, 
want additional products to 
manufacture—in fact, for al- 
most any business want—adver- 
tise it in the Classified Section 
for quick, profitable results! 


Classified 
Advertising Division 


McGraw-Hill Publishing Co., Inc. 
P. ©. Box 12, New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


CAREERS OPEN 


be for engineers looking 


a step beyond a “job” 


Mechanical, hydraulic, and electrical 
engineers are needed now to augment 
a new, but rapidly expanding group 
of missile ground handling equip- 
ment designers at Fruehauf Trailer 
Company. 

This is a rare opportunity to begin 
early and be in on the ground floor 
of a vigorous growth program, with 
a manufacturer established since 1914 
as the world’s largest builder of 
truck-trailers. 


Send particulars to J. W. Trauernicht, Director of 
Personnel, Fruehauf Trailer Company, Detroit 32, 
Michigan, or in California to J. A. Kertson, Manager, 
Missile Products Division, Fruehauf Trailer Com- 
pany, 5137 S. Boyle, Los Angeles 58. 


There is a future and a career — 
not just a job —open to you if you 
are qualified. 

PRODUCTS Divis!ton 


TRAILER COMPANY o MISSIte 


ENGINEERS 
Searching for 
New Horizons? 


so 


FRUEHAUPF 








E. E. WRITER 


Immediate opening on expanding ad 
vertising staff for experienced writer to 
handle communication sales 
brochures and ads. E. E. degree re 
quired. Limited travel, unlimited oppor ’ 
Write to: 


ground 


tunity. 
M. E. Schinkel, Advertising Manager 
COLLINS RADIO COMPANY 


Cedar Rapids, lowa 








YOUR ORGANIZATION 





Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally you are anxious to secure 
the most suitable man or men available 
You want men with the special training 
that will make them an asset to your 
rganization You can contact such 
men through an advertisement in this 
Employment Opportunities Section of 


this magazine 


AVIATION 
WEEK 


P. O. Box 12 New York 36, N. Y. 
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MODEL 141 GAS TURBINE 
AiR COMPRESSOR 


Whet are you looking for in your 
future job? A permanent position 
with good starting salary and 
advancement? A medium sized com- 
pany with a progressive research 
and development program affording 


ADDRESS: 


CONTINENTAL AVIATION and ENGINEERING 


‘ Corporallon aii 


the engineer a chance to utilize his 
training to its fullest? Extra benefits 
such as paid insurance and hospital 
plans in addition to a regular retire- 
ment program? ... if any or all of 
these are important to you, contact 
CAE and let them outline their pro- 
gram to you. 


“SALARIED PERSONNEL” 


OO KERCHEVAL AVENUE 
MICHIGAN 








SEARCHLIGHT SECTION —ovesinc 


JSINESS OPPORTUNITIES 


DISPLAYED 


The advertising rate is $21.00 


other then o contract basis. Contract rotes 


columne—W inches—to a page. 


inch for all advertising appearing on 
quoted on request. 


AN ADVERTISING INCH is measured Ye inch vertically on one column, 3 


EQUIPMENT 


RATES 


$2.10 a line, minimum 3 tines 
average words as a line. 
BOX NUMBERS count as one line 
DISCOUNT OF 10% if full payment is mode in edvence for four con- 
secutive insertions of vundispleyed ads 


USED or RESALE 


UNDISPLAYED 


To figure advance payment count 5 


Moot d ods. 


AAie i in 





Closing date is 11 days before issve date, subject to space limitations 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y 








For Immediate Sale 


i) f -3 & -4 j ROYAL GULL AMPHIBIAN 
This Aircraft has been 
operated exclusively for 


(CARGO) 


| d and f d by total time since 
factured 1956 


‘AL TIMMINS AVIATION 
LIMITED 


270 Hrs 


many 


one company 





Just 





AIRCRAFT LOW TOTAL HOURS AND LOW TIME 


SINCE TW. 


LEEWARD AERONAUTICAL SALES, INC. 


P.O. Box 233, Miami 48, Fla 


OVERHAUL 


Deal directly with owner 
For Szle—immediate Delivery 
26 passenger ex-Eastern Wright G202A 


DCc-3 


Full airline equipment 


$100,000.00 


> TRADE-AYER CO. 


MADDEN 


Hunter 6-7690 
P.O. BOX 186, 
ircrat, Ine. 


INT'L AIRPORT 
MIAMI 48, 
passenger & cargo CONSTELLATIONS 
Models—1049G and 1749S 


FLORIDA 
Lodestars (EXEC) 


DC-4’s 
DC-3 
C-46F "PAIRCHAD C820" 


AN HARDWARE & FITTINGS 
pa wy ‘sctivory trem Sy - wt shell sowk gan. 


Buy direct from manufacturer. 
quicker Bend for free walt charts Kooles 


service. 
complete line of AN Fittings. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, Catifernia 








Immediate Delivery 


We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —56, —72 


R985 R1340 R2000 


and ovr most populor DC3 engine 
R1630 ~ SUPER - 92 


PLAYFORD | | ENGINE WORKS 


PHONE 
NEWTON 5-8463 INC. 
CABLE ADDRESS 

MADPLAY 





Lambert Field Inc. St. Lowls, Mo 


C-46 F 


Available for immediate sale 
“©” TSOH 








27 passenger “O” TSOH 


passenger & cargo 








JET ENGINE SALES 
All types for reuse, experiments, schools, display 


AAXICO AIRLINES 
P. O. Box 875 Miami 48, Fla. 


TU 7-1541 


models. ete 
All conditions—new, reconditioned, tong time, and 


failures 
Write today for complete stock and prices for your 


requirements 
THE S&R METALS COMPANY 
WHITE PLAINS, MARYLAND 
TEL. LA PLATA, MD. WEST 4.6352 
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Wasp 1340 Engines 
New Exterior Paint 
Immediate Delivery 


Phone: EXpress 1-4436 


FORD ‘‘TRI-MOTOR” AIRPLANE 


New CAA License 
New Interior 
Will Trade 


$47,600.00 
JACK ADAMS AIRCRAFT SALES, INC. 


P. O. Box 5464 


MEMPHIS, TENNESSEE 








UNUSUAL 
OPPORTUNITIES 


can be found each week in the 


SEARCHLIGHT 
SECTION OF 


AVIATION WEEK 


| 


C-46 F 
AIRLINER 
$115,000 


Excellent condition 
Convertible Deluxe 40 poss 
Immediate Delivery 
Overseas Airlines Radio 
R-2800-51M2 Pratt & Whitney engines 
Two de lux Levoratories 
Hot food galley 
Airplane in Miami, Fla 


interior 


enc UA WH = 


for inspection 
Contact Owner 
CINTA CHILEAN AIRLINES 
10 Biscayne Blvd. Miami, Fla. 
Franklin 1-6855 














FOR SALE 


ONSRUD MODEL AIC RADIAL ARM ROUTER 
AND DORILL, WITH 5 HP—i5000 RPM ROUTER 
HEAD AND WITH TWO SPINDLE SPEED 
DRILL HEAD. | HP AT 15000 RPM ', HP AT 
7500 RPM. DRILL HEAD EQUIPPED wiTH 
ONE 3/16" TAPERED HOLE POSITIONER AND 
ONE *% TAPERED HOLE POSITIONER 

| KW 250 CYCLE FREQUENCY CHANGER FOR 
POWER SUPPLY 440 VOLT 3 PH 60 CYCLE 


95% NEW 


CONTACT Y. J. KRAUS 
THE BALDWIN PIANO CO 


1801 GILBERT AVE CINCINNATI 2, OHIO 
PHONE MAIN 1-4300 








NAVCO Lambert Field 
St. Lewis, Me. 
16. PErshing 1-1710 
has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 











FOR SALE 


Aere Commander 680—For immediate sate 
Hrand new conditior otal time “0 hou 
Deluxe ed eathe lace nterior Com 
etely new Bendix i and Wileox 
ne type radio Dual inet 
on \ hubetir complied with Y 
itest engine bulletin Exceptional a 
pitot sta 





DON'T FORGET 


he 


For Immediate Sale 


LOCKHEED LODESTAR 


Presently in executive use 
1820-56 Engines; 240 Hrs 
$.0.H. 4000 Hrs. Total Time 


TIMMINS AVIATION 


TAL ... 


LIMITED 


eal Airport, Mont 





CANNON PLUGS 
AN a ) ; 


KO Miniatures 
OPD Series 


K Series 

AW Cennectors 

Diamond “UG's 
Authorized distributor 

, ” ’ ” ‘ 

LIBERTY AIRCRAFT. tne Dept. A.w 

O817 tnelewood Ave Inglewood |, Calif 

ORegon 8.5217 


SEARCHLIGHT SECTION 


world’s fastest 
most complete 
service center 


OVERHAUL 
RADAR - RADIO 
INTERIORS 
ENGINE CHANGE 
EXTERIORS 


INSPECTION 
MAINTENANCE 
MODIFICATION 
INSTALLATION 
INSTRUMENTATION 


specializing in 

C-46 conversion to transport category 
DC-4 conversion to “E” fuel systems 
call, write or wire for estimate 


LONG BEACH AEROMOTIVE 


Long Beach Municipal Airport 
Long Beach, California 
call GArfield 4-8588 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Radar 
interiors 


inspection 
Maintenance 
instrumentation Engine Change 
Modification 


Overhaul 


Exteriors 
Radio 


‘ 
PacAero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Senta Monica Airport, Santa Monica, California 


Builders of the Incompoaroble Learstars 














OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
l FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


| HRP AERO Phone: ORegon 86-1161 














ALIFORMIA 
EL SEGUNDO, CA en | 





If there is anything you want 
thet other readers con supply 


OR ... something you don’t want— 
thet other readers con use— 


Advertise it in the 
SEARCHLIGHT SECTION 











WANTED 


months com- 


To lease for six 
mencing June 1. 


Must have 


Convertible interior 
Overseas radio 
Navigator's station 


Cargo door and floor 


I 
2 
3 
4. Crew Bunks 
5 
6 


Preter to 
in lease 


7M2 engines or equivalent 
have spare engines included 
but not necessary 


Aircraft must be clean, tully equipped and 
ready to go. Send complete details and 


lowest acceptable price in first reply 


W . 1000 
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L\ERON Al 


INSTIT! Tr 
” rye 


NICAL SCIENCES 


y ad’ 


Don Walter, 8.S. M.S., achieved an outstanding academic record at Cal Tech, Ciass of 


‘40, while earning seven varsity letters. T 
Operations, Don utilizes his technical and teamwork background to 


ing and Van N 


as Vice President in charge of Engineer. 


lead Marquardt’s engineering and development manufacturing. He is an example and 
exponent of Marquardt’s management philosophy. 


ENGINEERING MANAGEMENT = OPPORTUNITY AT MARQUARDT 


Every day, professional engineers are finding 
outstanding career development opportunities at 
Marquardt Aircraft. Because, at Marquardt, there 
is nO ENGINEER/BARRIER. 


Marquardt is guided by a management team with 


an engineering philosophy. 


This management team is familiar with, under- 
stands and respects the contributions of engineers. 


This engineering philosophy eliminates all traces 
of the ENGINEER/BARRIER—that invisible manage- 
ment level beyond which engineers cannot advance. 


Professional engineers interested in joining a com- 
pany which offers this management team and this 
engineering management philosophy are invited to 
write that letter to Jim Dale, Professional Person- 
nel, 16555 Saticoy Street, Van Nuys, California. 
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ENGINEERS, SCIENTISTS: 


What did they say the 
last time you had an 


IDEA? 


At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they make oa 
good constructive suggestion and 
are gently reminded thot “ideas 
are the responsibility of others 
(Strangely enough, these same 
companies often talk about 
creative engineering” in their 
recruiting ads.) Fortunately this 
attitude is not typical of most 
progressive companies today 


We know many componies who 
encovrage and appreciate creative 
thinking who know that youth 
inspiration and progress all go 


together 


Whether you're thinking seriously 
about changing jobs or not, Decision 
can improve your job perspective 
confidentially and at no cost to you 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who pay us to find 
good men. And, we will enter your 
name and resume in our unique 
Decision /Register, which we search 
daily to find engineers for specific 
job openings. 


DECISION /INC 


Publishers of the authoritative 
Engineers’ Job Directory 


FIND OUT ABOUT COMPANIES WHO 
NEED YOUR IDEAS 
MAIL THIS COUPON NOW! 


CONFIDENTIAL 


Oliver P. Bardes, President 
DECISION /INC 

Management Consultants 

1662 First Notional Bonk Bidg 
Cincinnati 2, Ohio 

Deor Mr. Bardes 

| do have good ideas, and | want 
to find out who needs them | 


NAME 
TITLE 


lor job interest) 
STREET 
city 
STATE. : 
L CONFIDENTIAL 


an a Gp ap a a a ao eal 





LETTERS 


> . ‘ Aviation Week welcomes the opinion established the 90 to 110 kilocycle ban 
I aging Clampdown of its readers on the issues raised in the for long-range navigation. Contrary to vo 
magazine’s editorial columns, Address statement. in 1945 and 1946 and as lat 

\s a frequent passenger of the airlin letters to the Editor, Aviation Week, -, 1047. the Beitich- wen Nats ae 
recently came to my attention that the 330 W. 42 St., New York 36. N. Y. Trv ~ . wes pushing sd 
\ir ‘Transport Assn. has reportedly adopted to keep letters under 500 words and give 
1 policy binding on all its members pro a genuine identification, We will not 
tibiting the paging by name of individual print anonymous letters, but names of y 
of writers will be withheld on request. Dex ¥ 
1a im min \ 





low frequency stem but Gee. Thi ten 
operate 1 at variou frequencies around 4 


megacyck 


in air terminals either for the purpose 


lerting them to check im for scheduled 
: It 1 vcal later 


: Otherwis 

irtich 
P. C. Sanpretro 
Vice President and Technical Director 
Federal ‘Telecommunications Laborat 


Nutley, N. J 


flight or for other busine reasons =m them responsibilitu to the public 
hich someone desire to pa i message ingularly noteful that neither Mr. Sayen 
to them nor anyone clse, has presented for the pub 

It appears that this effectively places the lic’s information just what justification 
‘irport public incommunicado—at least in existed 
those airports in which the public addr He hints at emergency authority of 

tem is controlled by the airline A) pilot Just what was the emergency? M1 
though perhaps I do not understand all Saven told of -_ rather he implies that 
of the arguments in the case, it would myone who as thet question % Narrow C i *s D 2 
com that this is a move distinctly not in minded and denies thi pilot the oppor arrier s esign 
the interests of the general pubhi NICE tunity to defend himsel It seems that he On p 43 of your \pril 153 Capita 
many personal or business emergencies aris has seriously misjudged the public temper President Says Viscount Slandered by Con 
n which it is very necessary that message because, as a rule, the public is fair and peting Airlines you have credited Janitrol 
be given to persons at public transportation open minded if people give it a chance t vith licking the air conditioning problem 
terminal be, but is rightfully indignant with peopl for Capital in its Viscount While Janit: 

1 am writing you with the thought that who are | than candid does provide the heating, it was Carr 
this matter might receive editorial atten Rather than let Mr. Sayen’s imnuendo Corporation pecially designe: 
tion and discussion to aid im the de velop tand, why do you not give him the chance tioning that surmounted th 
nent of a satisfactory solution through your pages to fully and candidl ufhcient cooling on the groun 

R. A. Bier tate just what justification existed for the in the 

Sandia Corp pilot ctions, as reported in your earlier 

Sandia Bas pubh ition, or else state just where that to mect space requirements and performan 

Albuquerque, N. M ccount was m ' levels for cooling the pressurized cabin an 
Marvet M. Taytor pilot ockpit Th tem IN PTise 

Paging of passengers has not been so San Francisco, Calif mall compressor beneath the forward 
eliminated, ATA has adopted a resolution floor, two condenser coil 


rT 


aur 
Our engineers carefull 


designed to minimize the number of page i ‘* snd an evaporat — 
4 . ‘ } porta or oi } 
per passenger in a move to diminish thi Fair lo Both Sides ‘ 


loud-speaker-nuisance.” Policy is to men Three cheers for T. O. McClare! ! he Mr. E. P. Palmatier nanage! 


I'ransportation Department who ha 
headed the development f th 


tion the passenger's name but once in each , 
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New Design Trends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don’t have to tell him 
that extrusions offer such advantages as ease ot fabrication, 
design flexibility, etc. He knows that. What he wants to 
know now are the newest advances made possible by the 


extrusion process. 


Potential for new 
configurations and applications 


Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions are now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro 
duced in lengths up to 80 feet, weighing as much as 2,500 


pounds. The maximum circumscribing circle diameter pra 
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Making the most of aluminum... for everyone 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


Harvey is a leading independent producer of quality aluminum pr 


ections, pre forgings, forging stock impact extrusions, structura 


aluminum products. Harvey is also producing similar items in titanium an 


j 


tical is 25% inches. For functional, structural, or decorative 


applic ations de manding custom design plus light weight, 
corrosion resistance high strength, and a naturally attractive 


And 


remember, Harvey is traditional for high quality and service 


finish, Harvey Aluminum Extrusions are first choice 
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TAC’s most versatile bomber 


THE DOUGLAS 

8-66 DESTROVER 

Capable of carrying an 

H-bomb over long distances — or 

serving as The Tactical Air Command’s 

“aerial eye” in high altitude photo-reconnaisance, 
— the Allison-powered Douglas Destroyer 

is TAC’s multipurpose first-line bomber. 


Two Allison J71 Turbo-Jets, each producing more 

than 10,000 pounds’ thrust, give this bomber speeds of more 
than 600 mph with fighter response at maximum altitude 
Allison engines are designed and built by 


America’s pioneer producer of turbine aircraft engines. 


ALLISON DIVISION OF GENERAL MOTORS — Indianapolis, indiana 


LLISON Prop-Jets and Turbo-Jets 





